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l'pnTKt) upe. rc 11111IIIIC Ja "lIl1,HI!l:l1 a: .ron 'Ii' .'1I1MlfI1'"11.:1 LToii'II!Ba lanp~Hosa e pOJCfla Ii

'I' (Iapd 'bwl''' upvs 11177 I J Il'c" ~OOO I' 1aRhl'IIIB" I1I1CIII~"'Oell \)('ip8~OBUllJreHbB

H"TL'rlll'JI'II"\I~I'"11l1"k"~ <1J:t,,:.:rIt:1 "" (pa"'"I ... "" ~""H~P"""T II no.ryvaaa 06pa'llllaTt:.IliO­
~I<" U'q,"K3111'OI"I~Ta delle" ..\,," u,n.(' »':lcl"'Hap"lt :tcKar"·. (.,eJ YCI1elfll10 Itl.lbpiK311KOII~ypC
UpC'J \t. J],CI(CMUPII " miipaH;J 1:1aCI1C1CIlT B Knrenpa ..ct>ar\la"OJlOrH~. lllll~1l01l0ntH Ira ')j'HIJOTHltTC.

,''''''"''Ull I '"\II'~". 110 .1I1CIlHI1.IIlHalil6,m:>'II""A IIp1lBcrcpliHapHO\lellllllIlHC"U qlaKYJI It:1 IW
I fl31(lllicK" y"nB,,'pCIITCI - ( IUp., '3arop<o npCJ :!006 r cnc n ;lltlCTaillt" e 1I1l0llUI...1I8 R .j.rLA<HllC1

nal'lIlU "Olde", a 'IX' '1I1~ I - U .rlllUCH aCH,-T<:Ht .. flpeJ ::013 r .1(>11. )l..'janpMIIOBU

t:1WlllaR.1~' lI~fllltn fUICCp'I:'UU1>l ].;,1 IhJ.l~'-laH.;jllCua Ili'\Pi:l,,\cHlulcnUil II IH1)\lIltl creneu ..Iloxrop" uu

n.·'l ..f • ., 11«; reJl:IiHIC' B.1I1HHHel , B.3 t:Kt;1 U:Pl1\h.:U r a..1HO lire lit JOUKaUt) Rb 1I13~1c'IIHC"1' UH~)C:KUHOJCH It

urccprnuuaru: ~'"'". H~ ,\ml.llIMIi '" 1a1n.PIUC I1<' sucure OOp311)Ralllle c nOpa'lrlB31C1HO­
"811.IIUIIl''';U II 1<11II 1:1 c icneu .."'lI IIC"hfl" II 00pnlOB3TCJI1I3 II HaY',11I3 crencu ..JlOKI(IP";.
IIICCrra'III""<'1I IP\,I II aST"p~'~Crut H" ..II1Cc:pr3III1Qr3; npcnuc-naenescuue OT peUleBlICTO Ha

A," c: 11',,'1111" .. bill' r ." p.nKplIll,IH': 11.1 Il"'IlC lYP" ~I ',aUtIII a IHI .tucep 1'311111Im"<11 IPY11. Cn I~Cb~11"'"IHR
lIa HH) lllllll( 11}ll.IHI'~llUIU H lUl\d:nu c. 1C1U:.Jsa tilt) ~lIia 111'-1HHUOCJ. (HbP (.lHJ.-( \.: .tuccp raunouuna TP)!l:

.11IT,';;'hll pJ'I'ltR: c 11'38".1 IS It",IIP,IHIIH'.1 H3 II~ ii lII"aUlU11<:IlbS UI'I.~K3ClIHCCpTaUIIIIT3; :IOhJ'MCHTIi

),1 \ "anll" 1\ ",1) '11111 np"CKlII.

1(,) "P')Il<'.l~1'.113 13 .l:t11II1~'\laua .I11~':pauuoues Tpy.! ra npUIOOI1B.'\lIe 11.\ lIa:y'lHa creuen

...J()~'''PH;)113),"''''''''. I'"I /l.11\lInrlllllUll""I'>lIIt)Ra c npe.rc raau In Rell'l"11 ~'1ItC"~CM"1,)KYMCHIIIII
\laICrH1..LIH 11l\ IlOij Lh:UIUI k('t'1}o,"~p\..-hj tI:1~tllla \. cneu. Tc ca llJr\\I\10 IC~TORaJIH IlPCUU-JIlO H r083

()CUIIIJ:III III' 1;1,.Til11,,01Ifl ucro: 'bll""~,1.\" '2 Ill:: ~~,(lCl::(l'h II~ I"cKTupa BJ TpY I p. (. rapa

jan)!'.1 '" p('" ,ell I c ,;;, 11.p'" 11" xacc iauuc ua II.I~'1110I, \ ....~ ('" .., I' If'i(tp 11,1peUCH3C III II /l...."'laplIl>a".
'Ie IIRMUMI(""(!I.III~r II:, III1T"'p~CIIc ,1",,'r'llIr, ,lIlceJl"'lllHlIIII"~ Tp~JI.

Tevm: .. npUY'IRiIlIC upovrcuu re If:.! 03.3IlCHIl OIlO'-U\I u 'I ....I. XC\t:lIO.1UII"·llIU II XOP\'OU~_IHII

IIUI-:UJ"Tt'.II'. no I II.IIIRHIIC 11,1 IllItjI,' ...mI01HII II IICIIllq,CI"IIIOlllIl tjlll",.0PII "P" 11111(011

C.I!l!th:OIlO.JIIiI llu/loue PHOH ci,c cronaucxu 'lIlUl.III\'OCT··

11:1 IIICCJll'dU'UlIICH Tpy.~ lU npunofiuuaue na uaY'lIH1 crcueu ,,)lOl(TOP 1I1I Ha)"hllle",

IIpo(l)cCllolla"~H(l 1<UIlP,IB.1CIIIIC 6A. BC1CpIt1l3PH:J \lC.1I11I1I1II1. 06.1:lC1 H3 RIICUICTO Oi.iPlIJUB3HIIC
b .,6. AI ()"P"II lIa~',," II RCICp"l:Jp"a ""':IIIIIIIH,I, lIa~"11I3 CII~lIl1a.'IHOCT ,. 1I0'ClIMllfI

\urnp uu IIICCpt:IIIUOIIIIIU' 'lilT uiu. ,•., J],It\1IIrpllil KULmi"leno 3anr~lInlJa .10\1

.1i'CU I e:>.IIlI'ICl'h'1I Y"IIBCPCtl re' (·<><jllll<.(1).lI'y.ITC·' scrcpunupna MC/~IIIIIHHI

IIp(ull. I-P }J1I1I,·.laR II.IIICII It.urcu .• III~I

c r \ II 0 B 11 11\ r:

- ,.um1l
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itIIL,'pTaIIlHIIIIII1)1 TP~ I e "1'31111.1110 11nplIlIopUIIOIl3.~H'1 C1pyxrypupa» cnopen IHI1('I(S3HIlHr.t f1

Lb,!"riK3 IICII'lh1l 1<tThlllKlIl':,11111parne.m. Jltrreparypnusr oihop c oOIIIIlPCtl H \JOTIIBllpaHO

1[,' ICH3C(I'ICII KMI 1I1'·.lC)ll'illlllll 11)100,1<"'1D.oueHl )J., 3al1p"lltl81l 1I()1(:t1na 3allWI60'ICHO II KP'1TII'IHO

II"JllaR.l11c Ita "'I~'11I;Ha ""':P'lI'p.1 1111UPll() I~\ltllc Ha .mccpraunsra IOBa .'wope 111'111\)1 01'['1" aa

II mo.rrnau II I~ .urrepary [11111IUl<1'tlUIIiH - scq op.. CIT"OIrr.l III ua Inlpll,IHUl'l " 575 aa 1anlHHua

B TORatlpO} -iuaue ce ra~l.1l'iK"a r p~ 1.111'11111ac II~" III OT 6110~ 11\1tlRT3 H<IPIIOIITC.1lK.11Q'nn CJ1HO

"'H(lSHII IIpouec: I 11'1,'''tlIH M"'Ta("l;llI)b~1 cutoxpuuna <jIY'H,UIIR. H)'I';III'i'C or XpaHI!TCJlHIl BCIII':<', aa

II lllttlllill lilt to 3Kl1t8HU CbC.lItHeHIU .. KaJ(I( ,. Itl\I..:'U':IUUIT3. 1\01t10 RbiHItKBa npn T}lX tl pc:!3y.ll01 ua
npOMHlln R .ICII\.HUIRT3 ua 01(011101''' cpcna. .mera, crarnne ua fJa'J\lHOiKaBaH~ II T H.
Ilaj'IH(l1l JCJ1e.1.0llun:;ICKaTiI ~ei1H"c I U uaium u (Tpall~. CR'bpJaIl3 C 8KKUKy.1TYl'aTa e IIC,10CTa r1.YII3 II

"r\!:I,K UBIt Ht!lm"IU1':~CIIII m~.teI".UIII~. BLllpCKIl 'It! eli IIJBCCTIlII II fI.!l1tnnaya,u III IIJClIe,lIIaHH8.

fll' IIpexu I IIlIa. P"I!'\![1~1I11111 naHlltl Klli fro ~wnOMOI IIUI II onucuuae II II POC::H!JUIU3IJeO.uu onony-mero

fia pnOUIC' nunc 1t3I. i"OS.l c ..J.,j'IU ('CHOA~HIIH':'.JH ce Ilpc.llUJlueMe \1ilWaOUO npoy-reaue. OOCkl ua
IIn"flIQIUIlM .lHCepr.II!1mllClll [lY;\.

Ah'T)'UJIROCr II lllll'lll\lOCT 119 III'Ul),lCll:l

U1h31an',ldllCl1:1 1l11811Ulall.l1lC 11<1c 111"(lIlJIJCil KIIJ,'1I1~111J(a4IlH nUC\lCIlO II I'OROPI1\i(j IIOmBaIl\.' 113

\ltf Iflil~"" \Ojlth 11111.1<1[12. 11 I'~ct,1I e'mK III1RII \ I 11 IIIWK"RClaH~ ua ncuarorusccxu K}'pC nn

nClafOll1~:t II UPl'I!O)l3SaIiC 11p!1I!ICCHUH,lIlIllTC II ~vieu I"! IlIUIIO'IlIll'r paiil'rl'a c onepauacuua

cuc rcviu. ",I~KT["'Hm, Ta6.uIUH. Tl·KCTooiipaooTK:l. Kilk'T(I It \ hllqx16no:tofH'IHII aH:l.1I11H c \1epK.
\I1)1I~l(yJTRpllo·6,to.mI'1I41i1i uua. 111HI. IUlCIHII<~IIKIIlIII~ H3 IICII1B\!C11!HMItKpOnpr3HH3bM. B"mo'lclia e

H \dO".ll1l aUII(lH "" CIIpsR"ll 11:1 1I:1}'IHII nYO!lIll(aUllll ClIbp3tlH II c .:\MCCI'TilUHOHHIIH rpYA, I [pllnll,I(CIIII
ca xonus II P,='IO\l<:1 a 01'0( litO 26 lIa~ '11111II}(hII IUlIUIII.C8'bplnttll c ll1ccplalllloHHH~ l'p).1 BSCOPIIS
II Wc[, or <',icnL<!" 11PCljl<!P'IP<IIIII II II W"~IIJ1allll II ','iIlIIlR II tI}O,lll'WIlIIiI RHcp~ll>epHpllllll cmICUII"~

c tl3Y4HO pcnea uipaue c nnw 6poil to'lhlt' 11)1,.13 11I1rjI(lP\llltlIOHHUl'a xapra c norrsnacua rrpaRllJ1JIO
ua 0'b.1I "PClnI II alii IIliicKtil' jIIK

IOU, 3anpRHOD:l raOoTlI ) tfL1CII<' 1<1

•lIt41i~1 KOMllel'CIITIiOCT. Ts npe.icrasa
Hapca c P)'IUIIIST:l <." npcnonaaarcncsa .:lCiIIiOCT •

""HIlIlIaBOHe 113CIWRTft IIrl)~JCCIWlla;JHa hnn~ll(pllI(HIUI" 11

1<!IIHcp<!"llIlInC:1I vapaxrcp RbPX) IIHKOII ci p,UIII lIa IlIjm 116I1m.llMll'IHII~ npllljlllJ1 na KpbBTa npH

,,\ \leTa" II c IIp"Ctl.lCH(] 'In) \,HcaII ,,-16ra_10~lTe:llIllcrcncu '.lOf\TOP· no \1UO:\I1~UISI-Ilpe J ~o15 r c H'36p,'HO 33

,"UCHT .bM Ce"UItH •.bll<':>.II\1I1Q c nCIiORIl lI:l 1(,IIfHII'l1lanl 611\1"IMH~" 113 ReTCI'"HapHOMC1U1LUIHCKll

'I"";~:IT c ' 111'111pakllikloll ~HIIP·"r,"1I "L CT.lp" 1al "1'.1.

1111 "1'C:"<" 11;1,II\.UCC':I 1111<:'1I" 1II11lHIIR,It < IliA, H ,,(I I"lIP,1I a IOU,Jl. Jaupauona IIJnbll~IHnn

,.I~ .,eOlIll rc ell 13l" 'llKl!lfll" II rpn lIanplll,lCHlI1I - 06pa'I083r<.11I0. lIa)'IHO II K.1I1HIlKO· '1IiarHOCTlI4HO.

1 H IIPOOCll(.:la ne« IlitOIl IiII II np~ KTII'lcCKIl ~ '1,,6HI1 3aH HI Hn 11\\ 8CH'IKII '1IICltltn ~IIHil. IIpcnnJ'31l.1HH B

CCKllHfi:l ua "aTC'lpaT3\0611IU 6'1(1\11\111" II KlIIlIlll'"iU OIl<l,X'''lItR ) n orroeaps 'Ia 0PI'311H3allHSlTU II

IIp,,tJ(;)Kuuero "", UCIIlIllIIl'ro 1;1)'IIro Itilnpauneu11\,' tin aou. 3anplUlOS" e 8 ,)6.13cn3 113
\1110XU\lIjlHlllfi UI13!III'j uu (h.1I0BIII' (\U(.),(lt~tu~lIBt. \.l'\t3IU.lorllliI111 11 xopvroaunuu HOKa.JarC111 aa
t.::J1hRld. ~( .lI-10KMU')HC Ita tIHt~U'-._ .'IPIHU'-' II" JU~.HI01Jlllt11 IIpU pa'1U·~IHlJI~\TO.10ril'..IHU CbC10Sllllt)l.

IIP"'111I I\.'II11 01 nuioreuuu IIHi!I':I\nlt<"liII "PIt'llllltf<:,1I1 "''<10 C OT csmecreeuo IHa'lCtnIC 13

OnHt\1lnllralle ua ):1['3~IIIIH craryc ua lKltUlire opraumxur.
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01 npm,e.leHIIIC 113C.1C~AaHII9ca np"il~130CIIII 21 npllHu,,:U. OT eouro II C opnfHH:ultH xapasrcp

II 10 C nOTRbp.'lHlc.ICII. OpllrHHlL1HIfI"e I!PIIHOCIf C3. 33 I1npOIl rn.r II hh.~rapllp. CC YCOaHORABaT

pCII'eperrrllll ;.tHllnn 1111111"" I)CI-II>OIIII GIIOXI1MII~HH. Xt'MaTIJJI,1I1I'1f1l1~I XI'PMOIlAilHHn()~aJnTt',lIl ua

Lit ~1J:iHCI(\" ·UfilYiI\11t C.la.!J.k(iRO:IHlt RIt.l0Be puGu, ~cranoasea ce t10.10it\1t rC.1HO R,' IfHHHC' 113XP:JHIf1'(;U.3

:J,lfi~RKa (~11I16f'01l1hJ R"hP"Y OIlO.\II\1I1"HII1'<: nOK31aTe.111npH IIpO.l1oJlihllTeltHO r:w.\) sane, )CT31109HHU

ce OItlI~HIIC I () HU lI~tiOll IIIHIICKII110'UIi1 11HI!IIHtjJCKUII031111n1,1Jlei'krnIlJl ,!IO ,,'Tll'ntCTl-I'ICCICIl311ft'IIIM3

"J1Il~tp.l!a R CTOHHI'CI1I1C ua Il~KQII OCH')BHH XI!\ldTOnOfIlQHlI II 6HOlClI\IIl'lHI1 nOK:!3aTCJIH:

II'I>JIlellC'1BIIC I0 lUI n,611'HW III1(peKI\l1 H C Rhizopus sp. II III lor IK,l II1IC'f1l411nOa".,.eplla.IHQ "l1(lle~UliRnpu
a411"11(31lCKIIem, (Clarias gariepinus) II bb.ll apll~ II C.jJCI(fIiIfM II"hP"), 6IW:\HMII'lIl1ne lI(lKa:Jo'rc:ml(0014
('C. I1'bK. .1 10~ \lIIH. r.]IIi'i~ .1111111. \ r I 1101(0'13.\O,1C~ I~pO.I. 'PULltIlICPH.:II1. xpearuuu». OHKI1'fll!l

I{IIC~JIIlIIa, YPI~~.1<<I.rIWlil. II)ncq)op. ALr. i\SA. /\1 I j, Flpeacraseuu co 11 B3iKHH I1pmrrll'lCCKIi

npenopsxu 'OIITO Ii,,"\a \lOnlll .:Ia :tt>IIPIIIICC:1 38 W1ACHHB3IJeH3 HllKOIi OT 6HOX II IIHYlllITe 'h!XaIl1l3~1H

".1 'teTal111 '"1'1<1 Op" T0111 RHa lKHROTHli. c.IC~ IIh}ileflC'fRlle un ci pccop .. OT IIHcVcKl(Ho:lCII ..

1I~1l1t~ICKI\lhJ1eHxapalu cp.

11I}IIII(1CII

Co6c Iuenrrre InCIC!fB<lHllii II pcsy.i rar« C3 CI1t'IC\181Irll1palill B nCT r.1aBII BKilI04S11l1ll1:

Ii "•.lC,lBaIiC H3 OIlOXH\lWIIHI n0K33:lTe.1H 13 onpenc.tsne au pClllepel1 rHII !\HSna10HH npu CrOnitHCKO

1I1U'IIiMIl CnU..lI\ORo,I.1I1OllJUlUC plliill; II~c.,eJIBaHc IHI HMKOII OCIIOOIIH XOPMOHl\'~IIH m",33aTC111 '3l1

(llIre;t~.l~I"! ua ~cpepelllllll lICllI13'1OH'C: onperte.rsuc peiJepCIITHII cronxocru 113 1C1IKOll OCII<'IIIIII

IK rpnqJ:t JI 'RIC rtpu:~IIIIH. BJlllnlllieTll 110 n.I;1l1l ICcllllqll:KlliIOltll1 areuru K'bp:-'~ KpbslllfTe 1I0!0:3.l:rre.1H.

~:1I,1I' II pcJ.\JrHlIII OT "l'bIHa. C"hpJaJllt C R.lllnIlHCTO ua IIRl(tlll II IIIjleKt(l103H ft "p"'IIIHllreJlH

Inapann 1111,6a~-replla;1l11l n-OU'tIIlI) II B"h'.ldICTBHe'fIl H3QIOctfI()POPrilHII'iHH ecutecraa II HlrrpaI uara
IIIIIOKClll<nl\lI~. Ilnn~"'t:IIIIIC PCI).lTlI1l1 C~ npc:.lC1'3SeHII scuo II C 1-13}l'hP,K3H IIl1y'leH cru.r.

06Chr.;_lall~TO 11:1pewrrarure e 'Ja.!lb.1004CHO It KOMlleTeHlHV 11HTCpllpt!rIlp" nO,'Y'IClIIITe !laHIIIC C

Telll 113 .1pynr :lOTOpU. 060iiulClIliTC () 1I':B();,a 1I.:Im..1HU lHp33RRaT CbtUCCTReHHI(; pesynraru OT

Jl1~JIC:.tR:Cllft:I o.

Ha 6.n:1I3 aa (l'lIIlIlPH"q II IH'lcpu3Te.ICIl .uncparvpeu 0610p •• 10U. JanpHI10Ba e IliOP\l}Jlllpana

0':110 ue.rrn II 13:13'lllre 1-1<1 ~8(lIlIC 1I1C:l~.(RafiIlH. a 1I\,CflHO !l3 ce ycraaoau C<jlEI."T3 na CTP<)CORII

IIh1.(I'ikTHIiH OT 1I('IfHtjJC1'UII03ClI xapaxrep (UJlIIHIIlI. H3 rnau. HHTOKCI1K3111111. 3I1cC'rt'J>I~) nspxy
(.liUKOII".IIH1TC eu.iouc p"iill, xouro ce Oil .1~lIUaT 8 uaurura CTp3113. KaKTOH aa CCYClaIiOBR.
np()MCIIlI"C nbS (~mIlOItOI H'lHOTO Cl.CT()~IHle 113 p1f611Te, perac I pHp3HII "peJ 6110:>'1I1111'IHII.

\C\I;nO.IC'1114I1H II \(lP"t""lflllll II1\1eHCIIIIR "1"1 C'IP~(ORH IIl,l,,\ellC'fRIIR OT IIHIPCKllIlO1eH xapaxrep

1II.lp:nHI<:1I i;dKf~plt;I.leH II \lIIKOIIl'I..:n 11Hlj>CMIII01CH dIC"T).

\fero.lIlK3T8 113 Illc.1C,'lSaHlIHI3 e <l;JCKRalH3 H3 IIUC1'aHCHa1'aUCIt H 33,!l3'11i. 1t1~1I0:JlBOHIIca

.~O~'TaTh'ICIi opoit c ~a.II(OBO;1H1IBIiJORt' PUOII 13 COaTllCTIIQecKa oOpa60T~a ua "')"} 4eHHTCpesy.rraru,

11111I)IOll{CIlC IIII'PUh lIaoup (IT ICIaCII"CCKIl II ("'1.npe.\lCIlfI1I6t10XI""'141H1, :>'CMaTO.IVIII'IHH, ~()p~lUlla:lHIL

\11, fI).l()IlI"HIl II 3I1CC'fe3.W10rt1'lHII "eTO;lIlIl;S J13(:.lC!IBaHC.K3ro ca 811;\)11131'[>31111oouro 12~I0 Kr'bBHJ!

flPlllill, 11"")'leHHIC p":'!~:II.n1l ca upc.tcruucuu ~CIIO" C IIJ..\hPlKilU fl3}'t.:II.:TlI.I.
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H3fOl811.1 CT:IIIOBII~t!I::!309.2026 ron.

B ~aK.II()'le!Hlt: IHI! (H6eJI~)f(a.'Ie 1I0C'lanCllnT!I ucn 11J8ila'llI uu lIaY'I1UITC Irlt:.IC,lrBaHI1Rca ycncunro

1f11ThJ1t1CHI1. npelClaaeHItHI lIlic<:ptaUlIOHCH lp)J1 113 Te~m .. lIpoY'IBaHe npo\lCHHTC Ha 6alllCHI1

UIIOXItMII'Iml. XC\1aTo,tOrll'IHH 11 XnpM01I:1l1t1i noxmarcmr. noa nJIIUlIIUC ua HHfl)e~UHO"lHII 11
fll'lIHrjleKLlllllJHtt IjJal<,OpII IlpH liJlI(Of' Lla,I~OBOillltl SI1j1UllC I'HOII C'»C CTonaHCK3 llt3'!I1MI'lCT··.

r;I'paO,nl.'lI or .:tllU. j(IIMlt IpIIIE,a 3:mpIIH()B;lC cavocrosre.nra. ak"T) '1.1Ii3 II UI;J1elldCO'lCH3 lIa~4113
l'!np1l6oTka. KOHli U"I rosnpa II~U)I!1!1 ua xpurepnure 113 JI'ACPf) ~I flp8SHIlHIIUHTC la HCrOIl()TO

"Pit IOlt\i:IIII~. 1l0PaJUt~<)CTO orrosaps HaJTb.IIIOHa It:lIICf(SaHIIRT3311no.ryxaaanc na uay-nrara C'IClICIi

"","OkTOP 1m H3) xu ic". ETO 3aniO :laBa~1 RltCOK3 n0J1mtnrTC.1H3 oueuxa 113 Itp<!BCJleHHTC na~ 'IHIt

"'C!le.'lllaHII~ " nOIlY'I<:'HffTCpo!3Y:I'I'liTII 1'1yIiC!JCHOnpClIop'h'ID:'lM H3 '1.IICflOSCI·C1t3 "'IY'IIIOTO 1I,ypn

.ru npucs.rn r 1111)"1113 CTcnCII ...10,,"TI'P 113 fla' KIn-COOua nou .1-1' .u1l~II1TPtIHK3C'mii'<C8ll 3rulPJlltOS3

R ,,6JI3C'THa ~IICLUcr.1UOpall'S3Hlle O.U. Arpupuu HUyRIl II nerepauapua MellI1UIIH3. npO(~enIOlla'HO

uanpaancuue oA Bel epl1li3pllO Me.:\IIWllia. It:lY'lH3 CIiCUllaJIHOI..'T "61l0XI1MII~". xarenpa
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Brief profile of tile candidate: Assoc. Prof. Dimirrinka Stoycheva Zapryanova, PhD. was born
in Srnra Zagora in 1977 In 2000. she completed her higher education at the Faculty of Veterinary
Medicrne of Trakia Universrty, obtauung the educational and qualificauon degree of Master of
Veterinary Medlcine. Foltowing a successful competitive sclecticn process in December, she was
appointed as ,10 Avsistanr Professor in the Department of Pharmacology. Animal Physiology,
I3lochemisu'y, and Chemist ry-c-teachlng Biochemrsrry- at the Faculty uf Veterlnary Medicine.
Trakia Universtry - Stara Zagora, In 2006. following a performance review, she was promoted to

General description of the submitted materials
For the procedure regarding the defense of the dissertation for the academic degree of "Doctor

of Sciences: Assoc. Prof. Dimitrmka Zapryanova has submitted all required documents and
material, for the announced compention for the academic degree. They are meticulously
compiled. which raciluares the evaluation of the candidate. The documents include: an application
lor tile dissertarton defense. copies of diplomas for completed higher education with a Master's
degree and a Doctor's degree (educational and scicnriflc degree]; dissertation and dissertation
abstract: an extract from the decision of the Department Council to iniriate the dissertation
defense procedure: ;J list and copies of scientific publications and evidence III research activity
related to the dissertation: curriculum vitae; report on citations of publications related to the
dissertation: d()CUII\t;lJt~ regarding parricipation 111research projects.

Tille: "Study of changes in baseline biochemical. hematological, and hormonal
parameters under tile influence of Infectious and non-Infectious factors in certain
freshwater fish species of commercial importance"

Basis for the opinion: Order N~ 2102/::3.06 "026 by the Rector of Trakia university. Stara
Zaeoru and Rcsoluuon from the first meetinu nf the xcienrific rury for selection of reviewers I hereby- _.
dfclare that I have no conflict nf interests '" 11h Ihe author 01 (he dissertation puper.

Author of the dissertation: Assoc. Prof, Dimitrinka Stuychcva Zap ryan ova, DVM

of a dissertation for the acquisiuon of the scientific degree "Doctor of Sciences,"
professional field 6.4,. Veterinary MediclIle, higher education area 6. Agricultural Sciences
and Veterinary Medicine, scientific specialty "Biochemistry"

University of Forestry. Sofia - Faculty of Veterinary Medicine

Prof. Dr. Yanislav lliev Iliev, DVM
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Relevance ami significance of the issue
This study examines various aspects III fish brochenustry, including key metabolic processes,

endocrine function. and requirements fOJ nutrients and blologrcally active compounds, as well as
the changes that occur IIIresponse to variations 111 cnvironmemal conditions, diet, reproductive
stages, (lndother factors. Researrh activity related ttl aquaculture in our country is insufficient and
lacks" comprehensrve approach, even though some individual studies exist. However. there is a
lack of reference data to asslst in describing and monltoring fish missing. This provided the basis
tor under t'lking the large-scale study that torrns tho)subject of the present dissertauon.

The dissertation IS properly and proportionately structured in accordance with the
requirements and contain, all mandatory sections. The literature review is extensive dod
purposefully focused on the research problem. Associate Professor D.Zapryanova demonstrates
a profound and cnncal 1I11derS4111ding01 the scholarly literature relevant to the dissertation's

the position 01 Senior Assistant, and In 2015 - to Chief ASSIstant. In 2013, Assoc. Prof. D.
Zapryanova successfully defended her dissertation for the educational and SCientificdegree of
"Doctor" on the topic: "Investigation of the influence of experimentally induced mflarnmarion of
mtsruous and non-rntcctious origin on certain aspects of the blood biochemical profile in dogs."
dnd was awarded rhe ,'duc,ltion.li and scienrifk degree of Doctor [PhD) in Biochemistry In 2015,
she was appointed Associate Protessor 111 the Deparuncnr of Biochemistry and Fundamentals of
ClinicalBlochcrnistry at the Faculty of Veterinary Medicine,Trakia University, Stara Zagora.

During her twenty-five-year tenure at the department. Assoc. Prof D.Zapryanova has carried
out her protessional duties across three areas: education, research, and clinical diagnosncs. She
conducts lectures and practical rlasses for all disciplines taught Within the department section
(Gen~ral Hiorhenustry and Clnucal Brochemistry) and is responsible for their organization and
realize. Assoc. Prof. Zapryanova's primary research focus lies in the bincherrucal analysis of key
biocherrucal, hematological, and hormonal blood parameters-specifically determining their
physrclogrcal ranges and their variarlons under pathological conditions caused by infectious
agents-which is essential for optimizing the health status of living organisms.

Alongside her routine teaching duties. Assoc. Prof. Zapryanova works diligently ro enhance
her protessional qualificauons and persnnal competence. She provides evidence of improved
language proficiency-c speclficahv, written and spoken English at the B2 level and Russian at the
AI level-as well as the completion of a course in pedagogy and leaching methods. Professional
skills include working with operating systems, spreadsheets. and word processing. as well as
performing microbiological analyses using Merck methods, molecular biological analyses, and the
Identification of unknown nucrourgauisms. AIsC)Included is a summary of scientific publications
related to the dtsscrtarion. Appliare are copies and abstracts of a total of 26 scientific publications
related ttl the dissertation-including those in Scopus ami Weh ofScience (in refereed and indexed
journals) and IIIpeer-reviewed non-refereed [uurnals=-wtth a total score of 102.4] paints. The
informalton sheet has been correctly completed in Bulgarian and Engltsh.
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Conrriburionv
The research conducted has yielded 21 contributions, compnsmg 11 of an original nature and

I()ora confirmatory nature. The criginal contnbunons arc as follows: for the firsttimc in Bulgaria,
reference ranges have been established for key biochemical, hematological, and hormonal
parameters IIIeconomically rmportant frcshwater fish species: it \\,3.' round that a positive effect of
a dietary supplement (synbiotic) 1111blochenucal parameters du rin~ prolonged fasting is observed;
the Impact of certam infecnous ant! uon-mtectious IdLtOl'S I~found to cause statistically significant
changes in the values of key hematological aud biochemical parameters; the Impact of a
"Rhlzopus" sp. fungal infectiun and an opportunistic bacterial Jnfection in African catfish (*(Iarias
g.rrtepinus] in Bulgaria. and their effect on biochemical parameters (total protein, albumm,
globulins, A/G ratio, glucose, cholesterol. trlglycorldes, creatinine, uric acid, urea, calcium,
phosphorus ALP, AST. ALT]. Important practical recommendations are also presented. which
could conrnhute to elucidaung some of the hiorhenucal mechanisms of metabolism in this animal
species following exposure to stressors of hoth lnfecnous and non-Infectious nature.

The own research and results are systematized into five chapters, mcluding: an mvesrigauon of
biochemical parameters to establish reference ranges for commercially important freshwater fish
species: an invesrlgarlon ofkc:~ uormoual parameters 10 establish reference ranges; and the determination
<If reference value- for certain major acute-phase protein, ; the influence "I'certain non-infectious agents
nn blood parameters, as "ell 3, blood lindinll> assoclaicd w ith the Impact of spec: fie infectious agents
(parasitic bacterial, fungal) and the clfccrs 01 organophosphorus compounds and nitrate inroxication.
The result, obtained are presented clearly and IIIa sound scientific Style The discussion of'the resuhs is
thorough lind competently interprets the obtuincd data with those of IlIh!;:1 authors The summarized 9
conclusions fu"~ reflect the csscnrial results of the <lud~

The research methodology b appropriate for the stated aim and objectives. A sufficient
number ot freshwater fish species were used for the starisucal analysis of the obtained results. A
wide range of classical and modern hrochemical. hematological, hormonal, histological. and
anesthesia logical method) were employed, with (l total 01 12,210 blood samples analyzed. The
results are presented clearly and in a rigorous scrennfic style.

subject matter. This IS clearly evident from the numher of literary sources u~ed-S94 ill total. of
whirh 19 are in Cyrllhc and 575 II! Latin script.

Based on an exteusive anti comprehensive literature review, Assoc. Prof. Zapryanova has
clearlv rorrnulated the aim (lnt! obiecuves ot her research-namely, to determine the effect of non­
mtectious stressors (such as starvation, intoxication, and anesthesia) on freshwater fish species
reared in rhe country, as well as to dcrermtne changes in the physiological state of the fish­
manifested through biochemical, hematological, and hormonal alterations-resulting from
mfccnous stressors (parasitic, bacterial, and lungal mfectious agents).
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Conclusion
In concluston, I would note that the aim and objectives of the research have been successfully

achieved. The presented dissertation titled "Study of changes in baseline biochemical,
hematological, and hormonal parameters under the influence of Infectious and non-infectious
factors in certain freshwater flSh species of commercial importance," authored by Assoc. Prof.
Dimttrinka Zapryanova, is an independent, timely, and focused scientific work. It fully complies
with the criteria ol the Law U'I the: Dcveloprnenr of Academic Statf in the Republic of Bulgaria
[LDASRB)and the regulations for its Implementation, thereby fully meeting the requirements for
the conferral of the Scientific degree of "Doctor of Sciences". For these reasons, I highly commend
the scienuflc research conducted and the results obtained, and Lconfidently recommend that the
members of the scientific jury award the degree of "Doctor of Sciences" to Assoc. Prof. Dr.
Dirnlrrinka Sroycheva Zapryanova rn the field of higher educauon 6.0 'Agricultural Sciences and
Veterinary Medicine." protessional held 6.4 Veterinary Medicine. sciennftc specialty
"Hiochemistry", Department 01 Pharrnaculogy, Animal Phystnlogy, Biochemistry and Chemistry,
Faculty of Veterinary Medicine, Trakra University - Stara Zagora,

Twentv-six articles have been published ill connection with the dissertation; three of these
appeared In journals with an Impact factor, whale the others were published in non-indexed, peer­
reviewed sciennfic Journals. The author is the lead author on nine of the publications and the
second author on seven. In addition, I would note that Assoc. Prof. D.Zapryanova has presented
31 papers and published abstracts at international scientific forums-congresses, conferences,
and symposia.
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