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Ha ,D,14cepTal.I140HeH TPYA 3a np14Cb>K,D,aHe Ha o6pa3oeaTenHaTa 14 HayYHa CTeneH 
",IJ,OKTOp" 

ABTOP Ha ,IJ,14CepTal.I140HH1451 Tpy,D,: ct>nopa BeHL.114Cnaeoea wseTaHOBa 
TeMa Ha ,IJ,14CepTal.I140HH1451 Tpy,D,: "nonyYaBaHe Ha 2,3-6yTaH,D,140Jl OT H14WeCTe 4pe3 

peKoM614HaHTeH 1.1.1aM Klebsiela pneumoniae G31-A" 

Pel.leH3eHT: npocp. ,D,-p ,QparOM14p C14MeOHOB rlHKOB 

ct>nopa BeHL.114Cnaeoea wseTaHOBa 3aBbpWBa B14CWeTO C14 o6pa30BaH14e B XTMY 

npe3 2010 r c np14,D,0614Ta cTeneH Mar14CTbp CbC cnel.l14allHOCT ,5140TexHonor1414". OT 

2010 ,IJ,O 2012 r. pa60T14 KaTO X14M14K B na6opaTOp1451 ,X14M144H14 14 6140X14M144H14 

peaKTop14" Ha 111111X-5AH, a oT 2012 JaeMa ,D,llb>KHOCT ac14cTeHT. Ha 01.02.2013 r. 

ct>nopa WseTaHoea e 3a414cneHa KaTe pe,D,oeeH ,D,OKTopaHT B 111111X. HayYH14Te 14HTepec14 

Ha ac14cTeHT WeeTaHoBa ca B o6nacna Ha M14Kpo614onor1451Ta 14 614oTexHonor1451Ta. T51 e 

aBTOp 14 CbaBTOp Ha 7 ny6n14Kal.l1414, 3 OT K014TO B Cn14CaH1451 C 111¢>, 2 B Cn14CaH1451 6e3 111¢> 

14 2 ca e nbneH TeKcT e MaTep14an14 OT KoHcpepeHL11414. rn. ac14cTeHT WeeTaHoea e 

y4aCTBana B 3 Hay4H0-143Cne,D,OBaTeJlCK14 npoeKTa, cp14HaHC14paH14 OT ct>HII1. npe3 2013 r. 

ac. WeeTaHosa e y,D,OCTOeHa c Harpa,D,a 3a Haiii-,D,o6pa pa6oTa Ha Mna,D, 6bnrapcK14 

M 14 Kpo614onor. 

npe,D,CTaBeH1451T M14 3a pel.leH31451 ,IJ,14CepTal.I140HeH TPYA Ha ,IJ,OKTOpaHT WeeTaHOBa 

e Han14caH Ha 103 cTpaH141..114. Cb,D,bp>Ka 20 cp14ryp14 14 9 Ta6n14l.l14. W14T14paH14 ca 162 

m1TepaTypH14 V13T04HV1l.IV1. 

A14cepTal.IV10HHV151T TPYA e noceeTeH Ha V13Clle,D,BaHe Ha Bb3MO>KHOCTV1Te 3a 

nonyYaBaHe no cpepMeHTal.IIIIOHeH nbT Ha 2,3-6YTaH,D,V10n OT HV1WeCTe C nOMOI.LITa Ha 

reHeTV14HO MOJJ.V1cf:>V1LIV1PaH I.LiaM-npo,D,yl.leHT. KaTo V13Xo,D,eH 1.1.1aM e V13non3BaH Klebsiella 

pneumoniae G31, KoiiiTo He e cnoco6eH ,D,a yceo51ea HV1wecTe KaTe cy6cTpaT. 3a 

V130llV1paHe Ha reH, HOCei.LI aMV1na3Ha aKTV1BHOCT e V13non3BaHa KYllTYPa OT Bacillus 

licheniformis 44MB82/G. C noMOI.LITa Ha no,D,XOJJ.51l.LIV1 ThproBCKV1 KV1TOBe, Haiii-Hanpe,D, e 

OT,D,eneHa TOTanHaTa ,QHK OT 1.1.1aMa, cne,D, KoeTo e V130nV1paHa nna3MV1,D,Ha ,QHK. 

nocpe,D,CTBOM PCR TeXHV1Ka "' no,D,XOJJ.51l.LIV1 npaiiiMepV1 e aMnncf:>V1LIV1PaH reHbT amy/L, 

oTroeap511.1.1 3a npOJJ.YKLIV151Ta Ha a-aMV1na3a. Cne,D,Bai.LIV1Te cThnKV1 ca npe4V1CTBaHe, 

KnOHV1paHe, pecTpV1l.IIIIPaHe "' noeTopHo KnaHV1paHe Ha amy/L. nonyYeHV1Te nna3MV1JJ.V1 

ca MYllTV1nnV1l.IV1PaHV1 c noMOI.LITa Ha I.LiaM-rocTonpV1eMHV1K E- coli DH5 a, cne,D, KOeTo 



1..1.1aMbT Klebsiells pneumoniae G31 ce TpaHccpopMLIIpa c noMOI..LITa Ha 8eKTopa 

pCRamyiBL. 

reHbT amyl e ceK8eHLIIpaH 1.11 e onpeAe.neHa HyK.neOTLIIAHaTa MY 

noc.neA08aTe.nHOCT, onpeAe.neHa e npeAno.naraeMaTa 6e.nTb4Ha CTPYKTYPa 1.11 

HyK.neoTLIIAHaTa noc.neA08aTe.nHOCT e Aeno31.11paHa 8 6a3aTa AaHHLII Ha NCBNI GenBank. 

noAp06HO e LII3C.neA8aHO 8JlLII~HLIIeTO Ha pa3.nLII4HLII KOMnOHeHTLII Ha 

xpaHLIITe.nHaTa cpeAa 8bpXy npOAYKL\LII~Ta Ha 2,3-6YTaHALIIO.n OT AL/181.11~ I..LiaM C OCH08eH 

8br.nepOAeH LII3T04HVIK r.ntOK03a 1.11 e onpeAe.neHa HaVI-nOAXOA~I..LiaTa cpeAa 3a nOCTVIraHe 

Ha MaKCLIIMa.neH A06VI8. lt13C.neA8aHLII ca Cbi..LIO TaKa aKTL118HOCTTa 1.11 cpopMLIIpaHeTO Ha 

npOAYKTLIITe OT pOALIITe.nCKVI~ 1.11 peKOM6LIIHaHTHLII~ I..LiaM np1.11 cpepMeHTal...\LII~Ta Ha HLIIWeCTe. 

111 A8aTa I..LiaMa ce pa381118aT 8bpXy cy6cTpaT HLIIWeCTe, HO LII3XOAHLII~ I..LiaM He 

npOLII38e>KAa l...\e.ne8VI~ npOAYKT nopaAVI .n1.11nca Ha aMLII.na3Ha aKTLII8HOCT. 

1113c.neA8aHo e 8.nLIIs=tHVIeTo Ha pa3.nVI4HLII A06a8KLII I PTG (L113onponLII.n-J3-D-1-

TVIOra.naKTonV1paHo3LIIA), Ka.nl...\LIIe8VI VIOHLII, r.nLIIL\LIIH 8bpxy npOAYKL\LII~Ta Ha 2,3-6yTaHALIIO.n, 

KaTO ca onpeAe.neHVI OnTLIIMa.nHLIITe KOHL\eHTpal...\LIILII 3a 8CeKVI KOMnOHeHT. 

HaKpa~ e LII3C.neA8aHO 8JlLII~HLIIeTO Ha Hal.la.nHaTa KOHL\eHTpal...\LII~ Ha HLIIWeCTe 

8bpXy KOJ1VI4eCT80TO Ha no.ny4eHLIIs:t 2,3-6yTaHALIIO.n. YCTaH08eHO e, 4e 

peKOM6LIIHaHTHLII~ Ll.laM MO>Ke Aa MeTa6o.nVI3VIpa 8LIICOKLII KOHL\eHTpal...\VIVI Ha cy6CTpaT (AO 

300 r/.n) C no.ny4a8aHeTO Ha OKOJlO 60 r/.n ALIIO.nLII, OCH08HO 2,3-6yTaHALIIO.n. 

TbpCeHeTO Ha H08LII, no-ecpeKTLII8HLII MeTOALII 3a 0Cbll.leCT8~8aHe Ha A06pe 

n03HaTLII npOl...\eCL/1 3a no.ny4a8aHe Ha l...\eHHVI 6LIIOnpOAYKTLII C Lll3nO.n38aHe Ha H08LII 

cy6cTpaTLII LIIJlLII npOAYL\eHTVI e 8 OCH08aTa Ha LII3C.neA8aHLII~Ta 8 6LIIOTeXHO.nOrLII~Ta npe3 

noc.neAHLIITe rDALIIHLII. OT Ta3111 r.neAHa T04Ka TeMaTa Ha ALIICepTal...\LIIOHHLII~ TPYA e 

H08aTOpCKa 1.11 aKTya.nHa. 

B pe3y.nTaT Ha Lll3c.neA8aHLII~Ta 8 ALIICepTal...\LIIOHHLII~ TPYA e pa3pa6oTeHa cxeMa 

3a ALIIpeKTHO no.ny4a8aHe Ha 2,3-6yTaHALIIO.n OT HLIIWeCTe C nOMOLl.ITa Ha reHHO

MOALIIQ:>LIIl...\VIpaH L14aM Ha Klebsiella pneumoniae. npeACTa8eHVI~T a8TOpecpepaT (44 CTp., 

14 cp111ryp1.11 VI 7 Ta6.nVIL\VI) no CbAbp>KaHVIe Hanb.nHO CbOT8eTCT8a Ha pe3ynTaTVITe 8 

ALIICepTal...\LIIOHHLII~ TPYA-

,QLIIcepTal...\LIIOHHLII~T TPYA e CTPYKTypLIIpaH KaKTO c.neA8a: 8b8eAeHLIIe - 2 cTp., 

JlLIITepaTypeH 0630p - 40 CTp., 0606U4eHLIIe Ha JlLIITepaTypHVI~ 0630p - 3 CTp., l...\e.n 1.11 
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3aAa4VI- 1 CTp., MaTepVIailVI VI MeTOAVI- 10 CTp., pe3yi1TaTVI- 25 CTp., 06Cb>K,QaHe Ha 

pe3yi1TaTVITe - 6 CTp., V13BOAVI VI npVIHOCVI - no 1 CTp. VI CnVICbK Ha Vl3nOI13BaHaTa 

IlVITeparypa- 11 CTp. 

8bB BbBeAeHVIeTO HaKpaTKO e pa3meAaHa VICTOpVIs:tTa Ha nony4aBaHeTO Ha 2,3-

6yTaHAVIOil, pa3IlVI4HVITe CnOC06VI 3a CVIHTe3VIpaHeTO My, KaTO e 06bpHaTO cnei...\VIailHO 

BHVIMaHVIe Ha nOCileAHVITe VI3CileABaHVIs:! BbpXy cpepMeHTai...\VIOHHOTO MY nony4aBaHe. 

8 IlVITepaTypHVIs:! 0630p nOAp06HO ce KOMeHTVIpaT cpV13VI4HVITe CBO~CTBa Ha 2,3-

6yTaHAVIOila, 3Ha4eHVIeTO VI npVIIlO>KeHVIeTO My, KaKTO VI pa3IlVI4HVITe CTepeOVI30MepHV1 

cpopMVI. PaJmeAaHVI ca pa3IlVI4HVITe MV1KpoopraHVI3MVI npOAYI...\eHTVI Ha 2,3-6YTaHAVIOI1, 

KaKTO ecTeCTBeHVI TaKVIBa, TaKa VI reHHO-MOAVIQ:>VII...\VIpaHVI. Cnei...\VIailHO BHVIMaHVIe e 

OTAeileHO VI Ha pa3IlV14HVITe cy6cTpaTVI, KOVITO MOraT Aa Ce yCBOs:tBaT OT Te3VI 

MVIKpOopraHVI3MVI. ,[J,aAeH e MeTa60I1VITHVIs:!T nbT Ha nony4aBaHe Ha 1...\efleBVIs:! npOAYKT, a 

Cbll..IO TaKa VI MeXaHVI3MVITe Ha o6pa3yBaHe Ha pa3IlVI4HVITe CTepeOVI30MepV1. 

Pa3meAaHVI ca VI Ha~-Ba>KHVITe cpaKTOpVI, BilVIs:tel.l..IVI BbpXy noily4aBaHeTO Ha 2,3-

6yTaHAVIOI1 - CbCTaB VI KVICeilVIHHOCT Ha CpeAaTa, TeMneparypa VI K()IlVI4eCTBO Ha 

pa3TBOpeHVIs:! KVICilOPOA. Pa3meAaHVI ca VI OCHOBHVITe aMVII10IlVITVI4HVI eH3VIMVI, 

y4aCTBal.l..IVI s XVIAPOI1VI3aTa Ha HVIwecTeTo. CnopeA MeH 6V1 6VIno A06pe B 

IlVITepaTypHVIs:! 0630p Aa ce AaAe KpaTKO OnVICaHVIe Ha TeXHVIKVITe 3a V130I1VIpaHe VI 

npe4VICTBaHe Ha ,O,HK, Ha PCR MeTOAa VI Ha TeXHVIKVITe 3a reHHa MOAVI¢VIK81...\VIs:t, c 

omeA Ha Toea, 4e AVICepTai...\VIs:tTa e npeACTaseHa 3a nony4aBaHe Ha cTeneH no 

cnei...\VIailHOCTia ,npOI...\eCVI VI anapaTVI B XVIMV14HaTa VI 6VIOXVIMVI4HaTa TeXHOilOfVIs:t" VI 

ny6IlVIKaTa He e AOCTaTb4HO A06pe 3an03HaTa C Ts:!X. 

8bnpeKVI TOBa, IlVITepaTypHVIs:!T 0630p e AOCTaTb4HO 06WVIpeH (40 CTp.) VI 

AOKa3Ba, 4e AVICepTaHTbT e MHOfO A06pe 3an03HaT C npo6IleMa VI Ha~ HOBVITe 

VI3CileABaHVIs:! B o6nacna. V13Me>K,Qy 1...\VITVIpaHVI 162 IlVITepaTypHVI V13T04HVII...\VI 48 (n04TVI 

1/3) ca ny6nVIKyBaHVI cneA 2005 r., a 20 cneA 2010 r. 

Bb3 OCHOBa Ha HanpaBeHVITe V13BOAVI OT IlVITepaTypHVIs:! 0630p AVICepTaHTbT CVI e 

nocTaBVIIl 3a 1...\en: 

Cb3AaBaHe Ha 6VIOTeXHOI10fVIs:! 3a AVIpeKTHO npespbl.l..laHe Ha cyposo HVIWeCTe B 

2,3-6yTaHAVIOI1 4pe3 cpepMeHTai...\VIR 
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3a nocT~raHeTo Ha Ta3~ l..leil ca o~epTaH~ neT 3a,a,a~~. KO~To ca: 

~360p Ha ~aM-npO,D,YL!eHT Ha 2,3-6yTaH,D,~Oil; 

HaM~paHe Ha OnT~MailH~Te YCilOB~s:l 3a nony~aBaHeTO Ha 2,3-6YTaH,D,~Oil OT 

mtOK03a; 

KilOH~paHe ~ xeTepono>KHa eKcnpec~s:~ Ha reH 3a eKcTpal..lenynapHa a

aM~Ila3a; 

onT~M~3~paHe Ha ycnos~s:~Ta 3a MaKc~ManHa eKcnpec~s:~ Ha reHa; 

MeTa60I1~3~paHe Ha B~COKO-KOHL!eHTp~paH~ pa3TBOp~ Ha H~WeCTe 3a 

MaKC~MaileH ,D,06~B Ha 2,3-6yTaH,D,~Oil. 

B Cbmac~e c TaKa nocTaBeH~Te Lien~. masa "Pe3ynTaT~" Mo>Ke ,a,a ce pa3,a,en~ 
ycnosHo Ha TP~ ~acT~. 

nbpBaTa ~acT e nocseTeHa Ha ~3cne,a,saHe Ha nony~asaHeTo Ha 2,3-6yTaH,a,~on 

OT cy6cTpaT mtOK03a c noMo~Ta Ha po,a,~TeilcK~s:~ ~aM Klebsiella pneumoniae G31. 

V13cne,a,saH~ ca o6~o 9 xpaH~TenH~ cpe,a,~ c pa3n~~eH CbCTas. Tp~ OT Ts:~x (M3, 

M4 ~ M7) ca B3eT~ oT Il~TepaTypaTa, KaTo HaVI-no,a,xo,a,s:~~~ 3a ~aMa, a ocTaHail~Te ca 

pa3Il~~H~ KOM6~Hal..l~~ OT Ts:!X. noKa3aHO e, ~e HaVI-B~COK ,D,06~B Ha 2,3-6YTaH,D,~Oil ce 

nocT~ra np~ cpe,a,a M7 ~ HeVIH~Te sap~aHT~ M7c ~ M7d (oKono 30 r/n), KaTo HaVI

B~coKa cTeneH Ha npespb~aHe e nocT~rHaTa Ha cpe,a,a M7d. He e ycTaHoseHa 

3Ha~~Tei1Ha pa3Il~Ka B KOHL!eHTpal..I~~Te Ha ,a,pyr~Te npo,a,yKT~ Ha cpepMeHTal..I~OHH~s:! 

npOL!eC- eTaHOil, Mile~Ha ~ Ol..leTHa K~Ceil~H~. 

Bbs BTopaTa ~acT e nocseTeHa Ha reHeT~~HOTO MaH~nyn~paHe Ha ,a,~s~s:~ ~aM. 

HaVI-Hanpe,a, e KilOH~paH reHbT amyl OT Bacillus licheniformis 44 MB82/G, oTrosopeH 

3a npo,a,yl..l~paHeTo Ha a-aM~Ila3a. HanpaseH~s:IT ceKBeHL!~OHeH aHai1~3 e ycTaHoB~Il, 

~e reHbT Cb,D,bp>Ka 1539 ,a,soVIK~ 6a3~ ~ e 3ana3eHa T~n~~HaTa 3a aM~Ila3~ ,a,oMeHHa 

crpyKTypa. Onpe,a,eneH~ ca s~,a,a lll no3~l..I~~Te Ha aM~HOK~cen~HH~Te ocTaTbl..l~ 

cpopM~pa~~ aKT~BH~s:IT l..leHTbp Ha eH3~Ma. C l..leil ~36op Ha seKTop, oc~ryps:~sa~ 

eKcnpec~s:~Ta Ha reHa e ~3cne,a,saHa pe3~CTeHTHocna Ha ~aMa Klebsiella pneumoniae 

G31 KbM pa3Il~~H~ aHT~6~oT~l..l~- YcTaHoBeHo e, ~e ~aMbT e pe3~CTeHTeH KbM 

aMn~l..I~Il~H (,D,O 200 Mr/Mil), TeTpal..I~Kil~H (,D,O 50 MrfMil) ~ epliiTpOM~l..I~H (,D,O 45 Mr/Mil). 

[J4aMbT Klebsiella pneumoniae G31 e ~YBCTB~TeileH KbM xnopaMcpeH~KOil a 
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KOH4eHTpal.IL<1L<1 Ha,D, 50Mr/MI1 L<1 CL<1IlHO 4yeCTeL<1TeileH KbM KaHaML<14L<1H, nopa,D,L<1 KOeTO 

T03L<1 aHTL<16Lt10TL<1K e L<13nOI13eaH KaTO ceneKTL<1eeH MapKep. 8 pe3yi1TaT Ha ropHL<1Te 

L<13cnep,eaHL<1fl e nop,6paH eeKTop pCR2.1-TOPO. nony4eHL<1.s:JT KoHcTpyKT e peCTPL<14L<1PaH 

1<1 npe4L<1CTeH c ren-eneKTpo¢ope3a, a ¢parMeHTbT Cb,D,bp>t<a~ amyL e KnOHL<1paH e 

V136paHVIfl eeKTOp. C nony4eHVIfl eeKTOp pCRamy8l e Vl3ebpWeHa TpaHCQJOpMa4VIfl Ha 

E. coli DH5a. OT nony4eHLt1Te TpaHccpopMaHTVI Ha E. coli e L<130nV1paHa nna3ML<1,D,Ha ,lJ,HK, 

cnep, KOeTo e Vl3ebpweHa TpaHc¢opMa4L<1fl Ha Klebsiella pneumoniae G31. nony4eHL<1Te 

peKOM6VIHaHTHVI KneTKVI Ca noceTVI e neTpVI Ha Tebp,D,a cpep,a, Cb,D,bp>t<a~a HVIWeCTe VI e 

nop,6paH peKoM6VIHaHTHVI.s:J ~aM Klebsiella pneumoniae G31-A, KOVITo noKa3ea Ha~

ron.s:~Ma aKTL<1eHOCT npVI pa3rpa>K,D,aHeTO Ha HVIWeCTe. 8 CepVI.s:! OT nepVIO,D,L<14HVI 

cpepMeHTa4L<10HHL<1 np04eCL<1 e VI3Cilep,eaHa aMVIIla3HaTa aKTL<1eHOCT L<1 QJOPMVIpaHeTO Ha 

npo,D,yKTVITe OT ,D,L<1eVI.s:J L<1 peKOM6Lt1HaHTHL<1fl ~aM. PO,D,VITeilCKVIfiT ~aM Ce pa3eLt1ea ebpxy 

Cpep,a C HL<1WeCTe, HO He QJOpMVIpa 2,3-6yTaH,D,L<10Il, ,D,OKaTO peKOM6VIHaHTHL<1fiT e 

cnoco6eH p,a yceo1<1 35 r/n HL<1WecTe 3a 48 Yaca, KaTo npo,D,Y4L<1Pa oKono 7 r/n 4enee1<1 

npop,yKT. OceeH L.leneelil.s:J npop,yKT peKoM6L<1HaHTHVI.s:JT ~aM npOAY4L<1Pa e 3a6ene>t<L<1M~., 

KOm14eCTea fiHTapHa Ill 04eTHa KIIICeiliiiHVI, KaKTO VI eTaHOil. KaTO cnep,ea~a CTbnKa e 

1113Cilep,eaHO e!lVIfiHVIeTO Ha HfiKOVI ,D,06aeKIII KbM cpepMeHTa41110HHaTa Cpep,a ebpXy 

npop,yKL.IIIIfiTa Ha 2,3-6YTaHL-1on. ll13cnep,eaHIII ca no 3 KOHL.IeHTpa4111111 Ha 1113onponllln-j3-D-

1-TIIIoranaKTonV1paH03L<1A) Ill Kai14V1ee1<1 ~OHIII VI 5 KOH4eHTpa41<1111 Ha rm14111H. YCTaHoeeHO 

e, Ye noe111waeaHeTo Ha KOH4eHTpa4111.s:JTa Ha IPTG oKa3ea nono>t<Lt1TenHo enlllfiHIIIe 

ebpxy XIII,D,ponVI3aTa Ha HlllwecTeTo, nopap,111 yeenV14aeaHe Ha eKcnpeclll.s:JTa Ha reHa 

amy/, HO KOH4eHTpa4111111 Ha 1 MM He OKa3eaT eilVI.s:JHIIIe ebpxy nony4aeaHeTO Ha 

npop,yKTa. 8nlll.s:JHIIIeTo Ha KOH4eHTpa4111.s:JTa Ha Ca2+ ~OHIII e npoT111eope4111eo. OT ep,Ha 

CTpaHa noelllwaeaHeTO Ha TfiXHaTa KOH4eHTpa4111.s:1 eO,D,III ,D,O noe111waeaHe Ha 

aMIIIIla3HaTa aKTIIIeHOCT, HO OT p,pyra CTpaHa ,D,O HaMan.s:JeaHe Ha KOI11114eCTeOTO Ha 

nonyYeHIIITe npo,D,yKTIII. Toea e o6.s:JcHeHo c HaTpyneaHeTo e cpep,aTa Ha onlllro3axapiii,D,III 

DP3-DP5, KOIIITO He MOraT p,a 6b,D,aT MeTa60I11113111paHIII. Tp.s:16ea ,D,a ce OT6ene>KIII, ye 

VI3Cilep,eaHIII.s:JT KOH4eHTpa4VIOHeH ,D,IIIana30H (3-55 ppm) He e MHOrO yp,a4HO 11136paH, Tb~ 

KaTO OT IliiiTeparypaTa e 1113eeCTHO, 4e 3a CTa6111Illll311lpaHe Ill aKTL<1eVIpaHe Ha pa3Iliii4HIIITe 

aMII!Ila3111 Ca He06XO,D,IIIMIII OT 10 ,D,O 70 ppm. C TOea MOraT Aa ce 06.s:JCH.s:JT 4aCT OT 

nonyYeHIIITe peaynTaTIII. Toea o6a4e e 6ea 3Ha4eHIIIe nopa,D,VI cpaKTa nocoLJeH no-rope, 
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4e n08111Wa8aHeTO Ha aMIIIIla3HaTa aKTIII8HOCT 80AIII AO HaMailfl8aHe Ha KpaHHIIITe 

npOAYKTIII. C ~eil y8ei11114a8aHe Ha nponyCKI111180CTTa Ha KileTb4HaTa CTeHa e A06a8f!H 

ri1111~111H 8 KOH~eHTpa~llllll 0,1 +0, 7%, KaTO e CileAeHa aMIIIIla3HaTa aKT1118HOC Ill 

KOI11114eCT80TO Ha npOAyKT. YcTaH08eHO e, 4e OnTIIIMailHaTa KOH~eHTpa~lllfl e 0,5%. 

TpeTaTa 4aCT e nOC8eTeHa Ha 1113CileA8aHe Ha 8b3MO~HOCTIIITe Ha 

peKOM6111HaHTHIIIfl W,aM Aa MeTa60I11113111pa 8111COKIII KOH~eHTpa~llllll Ha HIIIWeCTe - OT 100 

AO 300 r/n. EKcnepiiiMeHTIIITe ca 11138bpweHIII np111 HaMepeHIIITe 8e4e onTIIIMailHIII 

YCI108111fl. noKa3aHO e, 4e HaH 8111COK A061118 Ha AIIIOillll no OTHOWeHIIIe Ha Ha4ai1HaTa 

KOH~eHTpa~lllfl Ha HIIIWecTe ce AOCTIIIra nplll 200 r/Il (0,305 r/r), a KOI11114eCT80TO Ha 

nony4eHIIITe AIIIOillll e n04TIII eAHaK80 nplll 200 Ill 300 r/Il - no OKOilO 61 r/Il. no MOe 

MHeHIIIe eKcnepiiiMeHTIIITe Ca npeKpaTeHIII npe~e8peMeHHO, 3aW,OTO OT cp111r. 17 Ill 19 e 

8111AHO, 4e KOH~eHTpa~lllfiTa Ha 2,3-6yTaHAIIIOil npOAbil~a8a Aa ce noKa48a AbilfO 

8peMe CileA 11134epn8aHeTO Ha cy6cTpaTa. 04e8111AHO 8b8 cpepMeHTa~IIIOHHaTa cpeAa 

IIIMa HaTpynaHIII JaxapiiiAIII, KOIIITO MOraT Aa 6bAaT npe8bpHaTIII 8 KpaeH npOAyKT. 

VIHTepeCHO 6111 6111Il0 Aa ce 1113CileA8a Ill KOH~eHTpa~lllfl OT 400 r/Il, 3aW,OTO e 11138eCTHO, 

4e aMIIIIla3111Te MOfaT Aa pa3rpa~aT HIIIWeCTe C TaKa8a KOH~eHTpa~lllfl C AOCTaTb4HO 

8111COKa CKOpOCT. 

nony4eHIIITe 8 AIIICepTa~IIIOHHIIIfl TPYA peJynTaTIII MoraT Aa ce OTHecaT KbM 

KaTerOplll.s::!Ta H08111 pe3yi1TaTIII, o6oraT.s::l8aW,III Cb8peMeHeH MeTOA Ja nOI1Y4a8aHe Ha 

~eHeH 61110npOAYKT C WlllpOKO npiiiilO~eHIIIe .. 

PeJynTaTIIITe oT AIIICepTa~IIIOHHIIIfl TPYA ca ny6niiiKy8aHIII KaKTo cneA8a: eAHa 

cTaTIIIfl 8 Me~yHapoAHO cn111caH111e - Applied Microbiology and Biotechnology c Vl<l>-

3.34 , KaTO AO MOMeHTa Ca 3a6eilfl3aHIII 4 ~IIITaTa.; eAHa 8 Me~yHapOAHO cniiiCaHIIIe 

6e3 VI<!> - Journal of International Scientific Publications - Ecology and Safety. 

PeJynTaTIII OT AIIICepTa~IIIOHHIIIfl TPYA ca npeACTa8eHIII 111 Ha eAHa Me~yHapoAHa 

KOHcpepeH~IIIfl. 

0cH08HIIITe np111Hoc111 Ha AIIICepTa~IIIOHHIIIfl TPYA: 

Pa3pa6oTeHIII e 6111oTexHonoriii4Ha cxeMa Ja AlllpeKTHO nony4a8aHe Ha 

2,3-6yTaHAIIIOil OT HIIIWeCTe.; 
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3a nbpBl-1 nbT e nocTlt'lrHaTa xeTepono>KHa eKcnpeclt'I.R Ha a-aMl-111a3a, c 

~...ten nony4aeaHe Ha 2,3-6yTaH,D,lt'I011. 

B Alt'lcepTaLtliiOHHlt'lfl TPYA ca npe,D,cTaeeHl-1 pe3ynTaTlt1 OT MHoro ron.RMa no o6eM 

eKcneplt'!MeHTanHa pa6oTa, KOfiTO e MHoro A06pe nnaHlt'lpaHa, lt13nb11HeHa lt1 YAa4HO 

KOMeHTlllpaHa. Oena,D,eHl-1 ca lt1 ca lt13n0113BaHlt1 TeXHlt'!Kl-1 3a reHeTlt14Ha MaHlt'lnynaLtlllfl Ha 

Mlt1KpoopraHlt13Mlt1, KOlt'ITO AO cera He ca lt13n0113BaHlt1 B V1V1X. He Tpfi6Ba ,D,a ce 

no,D,Mlt'!Haea lt1 cpaKTa, 4e eKcneplt'!MeHTlt'!Te 3a OTAe11fiHe Ha ,QHK, npe4lt'ICTBaHeTo VI, 

KJ10Hlt1paHeTO lt1 OCTaHaJ1lt1Te reHeTlt14Hlt1 MaHlllnynaLtlt'll-1 ca C f011f1Ma npO,D,b11>Klt1TeJ1HOCT. 

B ocpopMHHeTo Ha Alt'lcepTaL!lllfiTa lt'!Ma cpaBHlt'!TenHo ManKo npaeonlt'ICHl-1, rpaMaTlt14Hlt1 lt1 

CTlt111lt'ICTlt14Hlt1 rpeWKl-1, KaKTO lt1 TepMlt1HOJ10flt14Hlt1 HeT04HOCTlt1. ,Qo6po Bne4aT11eHllle 

npaBl-1 CTerHaTlt'lfl CTl-111 Ha nlt'!CaHe, KaKTO lt1 fiCHO ,D,ecplt'!Hlt'lpaHlt'!Te Ba>KHOCT, 3Ha4eHlt'le lt1 

nplt1110>KeHllle Ha lt13CJ1e,D,BaHlt'lfl npo~...tec. 

KbM npe,D,cTaeeHlt'lfl Ml-1 ,D,lt'lcepTaLtlt'IOHeH TPYA lt'!MaM cneAHlt'!Te 3a6ene>KKlt1, 

npenopbKl-1 lt1 Bbnpocl-1: 

- HaecfiKbAe e pa6oTaTa ce lt13non3ea Ha3eaHlt'leTo CYKL.tlt'!Hoea Klt1Ce11lt1Ha. 

YTBbp,D,eHOTO Tplt1Blt'laJ1HO lt'!Me B 6bJ1rapcKaTa Xlt1Mlt14eCKa J1lt1TepaTypa e fiHTapHa 

Klt1Ce11lt1Ha, conlt'!Te VI ca cyKL..tlt'!HaTl-1, a o¢lt1Ltlt'la11HOTO Halt'!MeHoBaHlt'le cnopeA 

KJ1aclllcplt1KaLtlt'lfiTa Ha IUPAC e 6yTaHAlt'IOBa Klllcenlt'!Ha. 

- B 11lt1TepaTypHlllfl o63op e oT6e11fl3aHa ABO~HaTa ponfl Ha pa3TBopeHlt'lfl Klt'lcnopoA 

BbB cpepMeHTaLtlt'IOHHaTa cpe,a,a. nopa,Ql-1 KaKBl-1 nplt14lt1Hlt1 e peweHo Aa He ce 

lt13CJ1e,D,Ba BJ1lt'lf1Hlt'leTO My? 

- 3all.tO He Ca npe,D,CTaBeHitl ,D,aHHl-1 3a nJ1a3Mlt1,D,HaTa CTa6lt111HOCT Ha peKOM6lt1HaHTHlt'lfl 

ll.taM? V1Ma J1lt1 ,D,aHHl-1 3a reHeplt'lpaHeTO lt1 pa3MHO>KaBaHeTO Hap- KileTKl-1? 

- ,Qo6pe 6lt1 6lt'IJ10 CTepeOlt130Meplt1Te Ha CTp. 11 p,a Ca Halt'!MeHOBaHlt'l Cbf11aCHO 

npenopbKlt'!Te Ha IUPAC e R,S Clt'ICTeMaTa. 

- Ha cTp. 62 nopa,D,l-1 ne4aTHa rpewKa He e fiCHO 3a KOfl Ta611lt1Lta cTaea ebnpoc -

eepofiTHo 3a Ta6n. 5. 

- Ha cTp. 87 norpewHo e Ltlt'!Tlt'lpaHa cplllr. 18. CTaea Bbnpoc 3a cplllr. 20. 

- He e npe,a,cTaBeH cnii!CbK Ha ny6nlt1KaLtlt1lt1Te no ,D,lllcepTal...llllfiTa. To~ e Ha11lt14eH caMo 

e aeTopecpepaTa. 

7 



HanpaBeHLIITe 3a6ene>KKLII B HLIIKaKbB Cily4allf He HaMailfiBaT MHOfO ,D,06pOTO Mill 

Bne4aTJleHLIIe OT ,lJ,LIICepTai...ILIIOHHLIIfl Tpy,D,. 

nLII4HLIITe Mill Ha6JltO,D,eHL/Ifl Bbpxy pa6oTaTa Ha aCLIICTeHT <t>nopa WBeTaHOBa 

,D,aTLIIpaT OT 2010 r. KOraTO Tfl L113pa60TBawe B V1V1X ,D,LIInilOMHaTa CLII pa6oTa 3a CTeneHTa 

MarLIICTbp. Oll.\e Toraea <t>nopa WeeTaHoea npaeewe ene4aTneHLIIe CbC cepLII03HaTa 111 

npei...ILII3Ha pa6oTa 111 c MOTLIIBai...ILIIfiTa ,D,a ce pa3BLIIBa KaTo LII3Cnep,oeaTen. He ce 

CbMHfiBaM, 4e OCHOBHaTa 4aCT OT npLIIHOCLIITe Ha Tpy,D,a ca Iliii4HO ,D,eilO Ha ,lJ,LIICepTaHTa. 

3AKn f0l1 E H V1 E: 

V13IlO>KeHOTO ,D,OTYK Mill ,D,aBa OCHOBaHL/Ie ,D,a TBbp,D,fl, 4e npe,D,CTaBeHL/ITe 

pe3yi1TaTLII, no 06eM Ill Ka4eCTBO, OTrOBapfiT HanbJlHO Ha LII3LIICKBaHLIIfiTa Ha npaBLIIIlHLIIKa 

3a npLII,D,06LIIBaHe Ha Hay4HLII CTeneHL/1 Ill 3aeMaHe Ha aKa,D,eML/1'-IHLII ,D,Ilb>KHOCTL/1 B 6AH, 

3aKOHa 3a pa3BLIITLIIe Ha aKa,D,eML/1'-IHLIIfl CbCTaB B Peny6IlLIIKa 6bnraplllfl Ill npaBLIIIlHLIIKa 3a 

npLIIIlO>KeHLIIe Ha 3PACP6 Ill ,D,a npenopb4aM Ha yea>KaeMOTO >KYPLII ,D,a npLIICb,lJ,L/1 Ha 

<t>nopa BeHL!LIICilaeoea WeeTaHoea o6pa3oBaTenHaTa 111 Hay4Ha cTeneH ",D,oKTop" no 

Hay4HaTa cnei...IL/IaJlHOCT ,npol...leCL/1 Ill anapaTL/1 B XLIIMLII4HaTa Ill 6LIIOXLIIMLII4HaTa 

TexHonorlllfl", npocpecL/IoHanHo HanpaeneHLIIe 4.2 XL11MLII4ecKLII HayKLII. 

Cocplllfl 

30.05.2016 r. 

V13rOTBLIIIl: ;I} 
/npocp., ,D,-p ,[lparOMLIIp r!HKOB/ 
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