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dI4OTEXHOJIO|ZI4, COCTAB 14 CBOIZCTBA
f r4AP O JIW3ATOB KO JIIIA| EHA >,

npeAcraBneHHyro Ha cor{cKanue yuenofi crerreHrr AoKTopa 6uororz.recKl4x HayK no cnequaJlE'Hocrlr

4.3.5 - Euorexnonorr{s [poAyKToB rrlrraHunu 6uottorl4qecKl{ aKTuBHLrx BeulecrB

llepe4 nr,ru1enofi, 6uorexnonorv.{ecKofi I,r xr4Mzqecxoft uporvmulneHHocrblo crolzT Bar(Ha.s

3?/lalla co3,4aHr4e HoBbD( BbrcoKoKarrecrBeHHlrx [poA]T(ToB, coorBercrB]'Iorul4x rpe6onanuru

MexI)'HapoAHbD( craHAaproB. O4nurra u: nepcnekrl4BHbx HanpaBneHzfi e erl4x orpacntx flBrnercs'

npor{3BoAcTBo rrr4rrleBbD( vr MsAurIuHcKr4x fLlApoKoJInoI4AOB, BKJIIOqatI [4ApOnI,I3aTbI KOJItIafeHa,

Koropbre nonBylorcr crpocoM, KaK Ha BHyrpeHHeM, TaK Ir Ha Mex{AyHapoAHoM pbrHKe. B Poccuu

axryam,uofi npo6nenroft {Br.f,ercs nporr3BoAcrBo oreqecrBeHHbD( crepl4nbHbx nulUeBbx 14

MeAVrIr.rHcKrrx rr4ApoJrr,r3aroB KoJrJrareHa. llorpe6Hocrb B gToM cblpbe pacrer c KaxIbIM foAoM LI B

cpeAHeM cocraBJuler 6onee 15 rsros.I ToHH B roA.

Heo6xo,4uuo orMerr{Tb, r{To rexHoJrofu.rr [pora3BoAcrBa n4ApoJIIz3aroB KonJlareHa BKJIIoqaer

s ce6s 6olsruoe KoJrrzrlecrBo rexHoJrofkrrrecKux oneparlufi v rrpoqeccoB, KaK Ha crailr4v [oAforoBKI'I

cblpb{, TaK v Ha cra[r4vr ocHoBHofo npoqecca. Wz-za 6oltuoro o6teua rexHoJrorl4rlecKl4x onepaqnfr

npoLr3BoAcrBo oHepro3aTparHo kr 3aHvrMaer AocTarorrHo npoAonx{IrTeIlbHoe BpeM.s. B yclonanx
coBpeMeHHoro npor,r3BoAcrBa cneAyer yAenr{Tb BHLIMaHI4e eQ$exrunuoMy KoMrIreKcHoMy no,4xoAy

B co3AaHrrr4 rrrruleBbrx v 6zonreAzrluHcKl4x rl4Aponl43aroB Ha ocHoBe xg4BorHoro cr,Ipbt,

HaIIpaBneHHOMy Ha COKpaIqeHIIe 3HepIO3aTpaT I4 3HaqI'ITenbHO yMeHb[II4Tb IIpO.4onIUTeJILHocTb

npoqecca [por{3BoAcrBa. B cBfl3rr c rreM neo6xo4ralto pa:pa6arblBarb 6zorexnoloil4qecKl'Ie
nOAXoAbI B IIpOI{3BOACTBe, KOTOpbIe CMOfyT IIO3BOJII4TL IlonyqaTl IIpOAyKT c 3aAaHHbIMI4

6raoaxrusHr,rMr4 cBoftcrBaMlr. llpll 4onNuoft uoAAepxKe Ir pa3Burrrvr, npol{3BoAcrBo rt4.4poJrl43aroB

KonJrareHa s Poccrur MolKer crarb 6olee e(p(fexrunnblM rr eocrpe6onaHHblM HaIIpaBJIeHI4eM,

cnoco6crey{ r{Mrropro3al4elrleHrrro rz yKpenneHl,Iro orellecrBeHHofo rrpouI3BoAcrBa.

MeroAolorr4fl. vcgre1.or,auufi. rorlrr{Ha Ir rocrleAoBareJlr'Ha. IJenn Aauuofi pa6orlt -
paspa6orx a 6uorexHonorrrr4 nporr3BoncrBa rlrAponl4 3aroB KorIJIareHa, o6tagarcqux
6zo axrrzeHrrura cnofi crBaMIl.

,{ocronepuocm pe3ynbraroB Arrcceprarlr4oHHofo ktccreAoBaHus rloATBepxAaercfl

AocraroqHbrM KoJrzrlecrBoM gKcnepr,rMeHToB, rlprrMeHeHveM coBpeMeHHoro la6oparopHoro
o6opy4onanv.a, craHAaprHbIX Lr HHHoBaTIuoHHbIX MeroAoB vccrre1oBanlrfl vr crarucruqecxofi
o6pa6orxofi noly.reHHblx AaHHbIX.

Co4epxaHr4e ArrccepraquoHHofi pa6orrr ony6nur<onaHo B 6onee 80 nay.rHrrx pa6orax, B ToM

rrr,rcJre s 8 crarrsx, r,rHAeKcrrpyeMbrx B MelI(AyHapoAHbIX 6azax III4TI4poBaHur Scopus ulutu Web of
Science, 18 crarr.sx B x(ypHaJrax, peKoMeHAoBaHHbIX BAK, 17 ug roropblx BXoAsr B Kareropl'tn K1-

K2, y oAHofi rvronorpa$uu, n 50 Marepvanax r<on(fepenqufi, uerr,rpex rlareHTax na u:o6perellve,
rpex orqerax HI,IOKP, AByx yue6nrrx uoco6u.sx.

Hayunax HoBrr3Ha.4aHHoro AucceprarlrroHHoro uccJleAoBaHtrfl, cornacyercll c ru. 5, 6,8, 15,

16, 25, 26, 29 [acropTa cneqrrairbHocrn BAK 4.3.5. <<EuorexHolrorufl. rlpoAyKroB rrvrIaHkrfl. u

6raolorr.rqecKz aKTrzBHbrx Berrlecrn>, Haywrax HoBI43Ha pa6omr 3aKJlloqaerct B cneAyloqeM:

B 4r.rccepraurroHHoM r4ccneAoBaHuv BoporuilIrr4Ha P.A. tpe4JloN(eHa Hayqnafl, KoHuelIII4t
pecypcoc6eperarcUux 6yrorexHonofuqecKrrx rroAxoAoB B rIpoI43BoAcrBe DrAponpl3aroB KoJlnafeHa

6uoxaralurvrrecKrzM z 6apoueu6panHuuu MeroAaMI,L Ha ocHonanull MoJleKyupHofo AoKIrHra
rroKa3aHa Bo3Mo)nHocrb r,rcrroJrF,3oBaHrrr roryqenHblx o6pa^:qoe n4Aponl43aroB KonJIafeHa B

uuulenofi u 6uowe guqv Hcxoft [poMbIIIrneHH o cr;lx,
Boporuuluutna P.A. noArBepx.(eHa s{Serruenocru paspa6oraHultx cxeM

(feprrreurau.rBHofo o6esxrnpuna:otrfl. c rrcrroJIF,3oBaHI4eM $epnaeuroe JruIIa3bI npu o6e:NvrpvBanr4v

o6pa:qon r4ccneAyeMoro KoJrJrareHcoAep)Karrrero cblplt (nrrxo4 >r<vrpa B oTIbITHbIX o6pa:uax

cocraBrqer or 10 ro 18 %).



ABropoM AoKa3aHo, 'rro OepMeHr MIrKpo6I4 't{ renclrH (Rhyzomucor

miehei) c QepntenrHofi aKTI4BHocTbIo 5*10-3 I(ar, Ko 0,15+0,01 0% or uaccu

KocTHoIo cblpbt KpyIIHoro poraroro cKora (KPC) B pacTBopIIreJIIo 1M HCI

Macca./o6benr 1:3 r,r npoAonxvreJrbHocrbro o6pa6orxu 480 ntr'rn [pI4 pH 1,5, revueparype 50+0,5 oC

cnoco6crByer BbrxoAy KoJrnareHa B KoJrlrqecrBe or I5,8 oA rro orHoIIreHI4Io K Macce ucxoAHoro

cbrpr,r. B xoAe rr.rAponrr3a Hor rlbrrrn{r-6pofinepoB AoKa3aHo, rrro o6pa6orra $epvreurov

Mr{Kpo6r{aJrbHofo npoucxo)KAeHus rrerclrH 
^ 

(BaciTlus subtilis) c aKTI'IBHocrbIo 2*10-3 Kar'

rosrtenrpaqneft Qepmeur:a0,2lO,QI 
o/o ot Maccbl cblpbt B coorHoIrreHVI'I cblpbs'vrpacrP,oplaren-a 1M

HCI ruacca/o6beM I:2 u rrpoAoJrxr{renbHocrbro o6pa6orxra 120 wurt npn pH 1,5, teuneparype

55+0,5 oC cnoco6crByer BbrxoAy KoJrJrafeHa B Korl,IqecrBe or 16,4 o rro orHolIIeHI4ro K Macce

r4cxo.4Horo cbrpbr. B npouecce prccneAoBaHlrs faspa6oranHbrx cxeM n4Aponl43a cezuofi IilKypKI4

AoKuBaHo, "to 
o6pa6orrca $eprraeuronr nporeasofi noJlap3ktM (Acremonium chrysogenum) c

(feprvrenruofi alcrznnocrtro 6*10-o n*, KoHIIeHrpaIIuefi (feprr,reura 0,3J0,0\ % or Maccbl cblpb'f, B

coorHorrreHrrvr cbrpbfl. r4 pacrBopvrerre. rr.racca./o6:set,l- l:4 u [poAonr(I'ITeJlbHocrlro o6pa6orxu I20

Mr.rH rrpv pH 10,5,tar.r"putypa OO+0,S oC cnoco6crByer BbIXoAy KonnareHa B KoJIl4rrecrse or 17,3

o/o rO OTUOIIOHZIO K MaCCe nCXoAHOro Cblpb-fl'

Anroporu uccJreAoBaHr,rfl rroATBepxAeHa sS(fexrunnocrb HcrIoJIb3oBaHllf, bapolteltopaHHblx

TexHoJrorr.rfi (ynrrpaQ vrnbrpar\vfl rron"rip""ruu neu6palaMrr rrpr4 kaBneHrrr4 B rlpeAenax 0,30 rillla)

An{ KoHrleHTpr,rpotsaHr4g KoJlJrareHoBbrx 6ylrouoe: KoHIIeHTpaIII{fl pacrBopa no orHoIIreHI4to K

6elrau 14cxoAHoro KoJrJlareHoeoro 6ylr,oHa yBenuql{Jlacb sa 62 o/o, no orHolrreHl4ro K cyxlrM

BerrlecrBaM - ua 63 o/o.

B uoAelz in silico aBropoM r4ccrreAoBaHbl crpyKrypa u clofrcrBa nonyqeHHblx o6pa:uon

n4Aponlr3aroB KoJrJrafeHa, orrpeAeJreHbr rloreHlrl{aJlrtrrre 6raoarrlzBHble ceoficrea eupa6orannr'rx

rrdAponrgaroB rro aMr{HoKr{cJlornofi [ocJIeAoBareJIbHocrI{. Ycrauonneuo, rITo ocHoBHas qacrb

rrccneAyeMbrx rrenrrrAHbrx rrocJreAoBareJlbHocreft AonxHa o6laAarl csoficrsa\4u nnru6uropon AflO
u unru6uropon AII|I-1\,/. IIpn vccrenoBaHvrv 6uoloruqecKoro srffexra v 6e:onaurocru

[oryrreHHbrx rrpoAyKToB Ha Mo.4enr{ in vivo ycraHoBneHo, tITo ynorpe6neHlre noAonbITHbIMI4

xrrBorHbrMLr rvr1ponv3aroB KoJrJrafeHa Lr3 Hof qrrnur-6pofinepor, B KoJII'Iqecrse 3 o or cyror{Horo

Kanopaxa cnoco6creoBiuro o6pasonaHzro 6oree rtporlHofo Py6qa u eQSerrzBHoMy IIporeKaHI'Irc

IIpoqecca paHo3axlzBJIeHI4.'I.

,[or<asaHa 3Haqr4Mocrr, BIrkrflHvtfl. errpa6oraunrrx o6pa:IIoB rHApoJII43aroB KouafeHa Ha

BoccraHoBJreHr.re crpyKrypbr Konrr,r rz (fopnrzpoBaHrre rlJlorHoro py6qa (ao 90 rur<rra)' Onpe4eleuo,

vro norpe6JreH[e 3KcrreplrMeHTaJrbHoro o6pasUa rzAponlr3aroB KoJIJIareHa, IIoJIyqeHHoro zs csl4Flofr

rrrKypKr.r, crr4Mynr4poBano LTMMyHH).ro cu creMy rloAonblTHbrx ruuurefi (nHrBJIeno rIoBbIIIreH[e

KoHrIeHTpaIIuu lefiroql,IToB Ao 24,4 o%, tuonoql4ToB - s I,75 pa3a). [oxasauo Bblpax{eHHoe

rroJro)r{4TeJrbHoe BIrrtflH:ae Ha crerreHb paHo3axuB Irelvrs. - Macga rpy3a Anfl pa3pbrBa PY6ua

yBeJrr4qlrBaJlacb Ha 89,0 oA.

TeoperrauecKas. vr [paKTr4rlecKarr 3Haq[MocTb cocTollT B ToM, qTo Ha ocHoBaHI4I'I rIoJIyqeHHbIX

pe3ynbraroB trccJreAoria1uir pa3pa6oraHbr HoBbIe TIoAXoALI B rlpoll3BoAcrBe o6pa:qon rII{IrIeBoro

fr,rAponr{3ara KOJrrareH a. Hutu'rue 6raoarruBHblx ceoficre [onfreHHr,Ix o6pa:uoB rHAponl43aroB

KoJrJrareHa rro3BoJrrer peKoMeHAoBarb efo ucnoJlb3oB aHzre npu [potl3BoAcrne QyHrqI4oHaJIbHbIX

npoAyKToB L s 6uoNaeAr,rrlr4HcKoft npourruureHHocrt4 Ant [polr3BoAcrBa npoAyKIII4Il rapreruofr

HarlpaBneHHocrl,L
O6o6uf e1ufl. u 3,r,180A6r, cAenaHHbre B xoAe uccreToBalvrfl,, Izcnonb3yrorcs B yue6uolr

npoqecce OfEOy BO <Kevreponcxufi rocyAapcrBenntrft yHl4Bepcvrer)) B paMKax o6pa3oBareJlr,Hblx

nporpaMM no HarrpaBJreHr{flM 6axalanpuuta, a rau(e [plr opraHkrgalryrv HayqHol4ccle4onarelr,cxofi

r4 rtpaKrlluecxofi pa6orbl acn[paHToB.
Texuprqecrarr 3HarrptMocrt paapa6oraHHblx peurenufi rIoATBeplI(AeHa rlerblpbM{ rlareHTaMra P@.

Ha ocnone pe3ynbraroB oKcrrepuMeHTaJlbHbrx I4ccJleAosaHuir paspa6oraHa A yrBepxAeHa

rexHlrrrecKa-s AoKyMeHrarlr.rf,: TI4 }le 10.13.15-284-02068309-2022 <<fu4porua:arbl Korlrlarer.a r43

KocrHoro cbrpb-r{ KpyrrHoro pofarofo cKora)), TI4 N 10.13.15-288-02068309-2023 <fu4polusaru

KoJrnafeHa us cy6npo4ynto" nepepa6orKll ceJlbcKoxosqficreeuuofi lruqrr>>, TW Nb 10.13.15-292-



02068309-2023 dz4pomasaru KoJrJrafeHa vr3 csrHofi IrKypbI)). flpone4ena npoMbIIxJIeHHat

aupo6aqzr r,r BHeApeHrre B rrpou3BoAcrBo o6pasqon rl4Aponl43aroB KoJIJIafeHa B coorBercrBLllz c

pa^:pa6orannofi rexnuqecrofi AoKyMeHraqraefi n OOO HnO <34opoeoe rII4raHI4e)) (r, Keuepono).

OOO <Ezorur>> (r. Torracrc), OOO <,{a> (r. Bnalurcanra:).
Bonpocrr r4 3aMerIaHI4r x pa6ore:
1. B 4zccepraurzoHHoM rrocneAoBaHLrrr Ha crp. 10 yKa3aHo: <[eaxrunaquro $epirleura

rrpoBoAr4nu rrocJre y1anelkrfl xzponofi (fa^:lr c rloMolrlbro HarpeBa cBe)Kero KocrHoro cblpbq KPC ao
TeMrreparyplr 80 oC>>, B To BpeM[, KaK Ha crp. 16 cragano, uro <<B npoBoAt4MLIX IlocneAoBar:uflx

TeMneparypHbre pexvMbr ycraHaBJrprBirJrrr B rlpeAeJlax 40 oC, TaK KaK, noBbIIIreHHe reMneparypbl

Bbrrrre yKa3aHHofo 3Har{eH[r nprlBeAer K IBMeHeI{LIro HarLIBHofi rouSopMar\Lru 6elna>.
llpoct6a [orcHlrrb raKoe pacxoxAeHr4e B TeMrlgparypax o6pa6orxlr, reu 6onee, LITo aHaIwr3

nr,rreparypbr rroKa3brnaer (farr npeBparrleHlr{ KoJIJIareHa B }KeJIarI{H y}Ke npl4 50'C, Xeratuu,
6esycrorno, IIeHeH, no pa6ora ilocBtrqeHa KoJlnafeHy.

2. Ha crp. 16 (nocne4lufi, a6sa\) npracyrcrnyer $pasa ((...Bo-BropbIX, u:6uparellno
y[anflTb Hrr3KoMoJreKynflpHbre coeAuHeHr,rr)). Kaxurra o6pa^:oru rloATBep)I(Aaercfl @axr ualuuan
rzMeHHo Hrr3KoMoJIeKyn-upHbIX coeAznenzfi ?

3" Pacnruurenbnafl cyrrrKa flBJrrercr pa3pylrrlrrerlbHblM MeroAoM

BbrcoKoreMrreparypHofi o6pa6orKr,r KoJrJraferrcoAepxalqero cblpb.f,. lloueuy aBTop He I4crIoJIb3oBa"[

AJrq srux qereft, HarIpI4Mep, cy6nvrraaqraoHH).Io cyuxy?
O4naxo, yxa3aHHbre 3aMeqaHrzr rzMeror rorrHtlorulzfi xapaxreP, HO cHl4xaror uay'ruoil z

lpaKTzrrecrofi rlenno erv Avraaepralll4oHHoro zccJIeAoB aHLrA.

B rIeJroM, pa6ora Bopomzlzna P.A. BbrrIoJIHeHa Ha BbIcoKoM HayrrHoM ypoBHe Lr

yAoBnerBopxer rpe6oBanvrsM) rrpeAb{Bn{eMblM BAK PO K IoKTopcKIrM Al4cceprarryrfll,r-, a ee aBTop

3acnyxr.rBaer rrpvcyxp;e Lrfl yrenoft creneHll AoKTopa 6aoloruqecKlrx HayK no cneqllanbHocrl4

4.3.5 - Buorexuonorrrfl rrpoAyKToB rrr.rraHusu 6utottofzqecKll aKTI,IBHsIX BeluecrB.

[orrop rexHllqecKl4x HayK, AoIIeHT,

Ar{peKTop Xuunro-anaJlllTlrqecKoro pecypcHoro IIeHTpa,

npo $ eccop xa(p e4pu tlpo Ir3B oAc rBa v oKcrleprll3bl Kar{ecrB a

cenbcKoxo3sfi crseHuofr npo4yrquz,
npoQeccop xa(pe4pu rrHlIs4HI{prIHfa rexHoJloruqecKofo o6opyAonanua
@f BOy B O <KamaHlrHrpaAcKufr r o cy AapcrseHHrrfr
TexHrirrecK uit yuue epcl4Ter ))

05.18.04 - Texsolorlzf, MtcHbIX. MoJIotrHbI

prr6nrx ilpoIyKToB I{ xoJIoAITJIbHbIX rlpo
23 6022, Cenepo-3 ana4nrrft (p e4epanruu
Kanuuznrpa4cKas. o6r., t. Kalznpru
Cosercxufi upocuerr, 4. I
e-mail : elen.ulrich@mail.ru
rer: *7-904-960-94-96 Ynrpux E,B.

.fl, Vlrpux Elena Bnr<roponna, p.aro coflacve Ha BKrIoqeHI4e cBol4x nepcoHanbHbx AaHHbIX B

AoKyMeHTbr, cBs3aHubre c pa6orofi rurccepraqrloHHoro coBera Lr vrx [urbnefiruyro o6pa6orry.

@e4epalrnoe rocyAapcrBeHHoe 6roAxernoe o6pa:onarenbHoe yqpexAeHue Bblcrrlero

o6pa:onanrzs (KanraHunrpa4cxrafi rocyAapcrBeHHufi TexHu.recxuitt yuuYepcl4Ter)

A4pec: 236022, Cenepo-3anansrtfi, Se4epanrnrrfi oKpyr, Kaluirunrpal.cnas. 061., r.

KarzuraHrpa4, Conercxzfi lpocnelcr, 4. I
e-mail : rector@klgtu.ru
rer: *7 (4012) 99-59-01


