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Kttro\erue c.noea: arcop6ulloHHar uvvo6n.nn:aur4fl, HHyrvHa3a, cHHTerhqecKHe nonH3neKTpoJIHTbt

h Hyr n Hara (2, I -p- D-(tpy nrarr -QpyrraHorn.qpona:a, KtD

3.2. I  .7) - t lepMeHr, ruHpoKo pacnpocrpaHeH Hst i i  y Bbrcrur4x pac-
reHui.t r.t MHKpoopraHH3voe. B 6HorexHoJlot-HH oH Mo)r(er npfiMe-
HflTbcr Arn noryrlsHr4r (rpyxro:ut H3 pacrnreJlbHoro cbtpbt, TaK
KaK pacuennqer 'rHyJrHH 14 Apyrue tlrpyrcrorocoaep)Kauue nonu-
veprr. @pyrcro3Hbre cuponbr uHpoKo ucnorb3yrorct B t(oHAurep-
cxofi npovsrurneHHocrn, a raKlKe 1,rr npotfluaarrfiKil caxapHofo
Aua6era, KapHeca H o)r(HpeHHt.

-B Hacroruee BpeMr npoMbuxreHHoe npou:nogcrao r.ppyr-
TO3br oepMeHTarHBHbtM nyreM cocToHT u3 HecKoJIbKHX 3TanoB u

rpe6yer HarHqHr rpex pa3rHtrHbrx t|leprnreHros: cl-aMrra3bl, rnrc-
KoaMura3br l.r rrroKo3orr3oMepassr. flptr 3ToM H3 KpaxMana nory-
qarcr 450%-usrfi QpyrrosHsrii cupon. B c,'ryLrae npHMeHeHut 14Hy-
ruHa3br Anr pacuenneHus l.1Hy,'il,rHcoAep)Kaulefo cblpbf B oAHoc-
raAufiHov npouecce noryqalor xoueqHuri l  npoayrr- 95%-urrf i

QpyxrosHuril cupon. flpyrofi nyrb Hcnonb3oBaH]tt 3roro drepr',reu-
Ta - nprMar rliepveHrarlrar AHyruHa c o6pa:oaaHreM gTaHona,

HanpHMep, nyrev c6parrnBaHnt coKa ronHnav6ypa (tepveHrust-
l\4H cHcreN4aMH Zyntomonas ntobilis ll,2] r.r,rrz cora reoprHHa c Hc-
norb3oBaHneM C lostr id i trnr pasler i  a nu nt [3].  f IepcnerruBHbrM tB-
nrercr npuMeHeuue tpepveHTa A r,ts cnHTe3a oJlHrocaxapHAoB,
Koropbre o6,raAarcr n ped uoru lec r u v H caoicreav r.r [4].

B reqeHne nocneAHero aectrl..t,rerut npoHcxoAHT HaKonre-
HHe AaHHbrX O MeXaHh3Me CHHTe3a HHynHHa3br pa3,qUqHblMH Ml. ' lK-
poopraHH3MaMu [5-9] ,  noucr Hau6oree nepcneKTHBHbrx ee
npoAyueHToB [0,  I  l ] ,  ycraHoBreHHe 3aBuct ' tMocru KaraJIHrH-
qecroi l  arcrHaHocru sTofo fH3HMa or reMneparypbr,  KoHqeHTpa-
rluu cy6crpara, pH cpeasr, npucyrcrBHr e pearquoHHoii cvecu
pa3n hqH brx aKru BaropoB r.r uH rn6uropoa I I 2-l 5]. flpoao,qnrcr
l icc leAoBaHHe npouecca fHApont i3a i lHynHHa3oH xr4MHqecKH
tr Hcroro AHy nAHa, a raK)Ke (lpyxroor r.r rocaxapuAoB, coAeplKa-
uluxcr B 3KcrpaKrax ronr. rHav6ypa f l  6] ,  uuxopur [  7]  u cnapxr

l  8 l .
h:aecruo, qro uvvo6Hrngauur { lepveuros-:ro cnoco6

norryqeHHr Ha i lx ocHoBe reTepofeHHblx KaTatH3aTopoB co Bce-
M H BblTeKarcUll.r M H OTCIOAa TeXHOJIOT^U qec KH M H n peH MyUleCTBa-

rnrr-r. flpr.r 3ToN4 noBbruaercr ycrofiunaocrs 6errosbrx npenapa-
Tots K AeHarypupyloulhM eo:Aefrcrsurv eHeulueil cpeAbt H notB-

r rercg Bo3MolnHocrb MHofoKparHofo npl lMeHeHi l t  ouoKararH3a-

TopoB B (rapvaqearrzuecxoil r nilutesoil npovstur,reuHocru. Oco-

6oe sHn[4aHHe uccneAoBarerH yAertrcT npo6revav nol6opa u

ruro4urluraquu HocHrerefi, pa:pa6orxe MeToAoB t-ttrvo6a,ru:a-

Llnl..r, l13yqeHHrc KHHeruKr4 KararH3a rereporeHHbrMu SepveHr-
HbrMH npenapaTaMH.

Tax,  Al la is J.  et .  a l  l l l  npoBerr  nvvo6tt , ' tu:aqtrrc HHyrHHa-

3bt Ha xilTHHe c noMoulblo rnyTapoBoro a,'lbAerHAa H nonyqHnu

_ KaTaJrH3arop An, npoH3BoAcrBa 3TaHora ll3 l.'lHyJlt llcoAep)Kaule-

fo cbrpbr. Workman [l 9] raute Hcnonb3oBar nryraponurfi ansg'e-

ru1 rnfl nuuo6urr:auuu KreroK Apoxxeii Kluyverontyces

.fra gi I i s ; 6sua o.cyutecrereHa a.qcop6uttt t4 Hy,'l H H a3bt K. nt a rx i a -

rzs NRRL Y-7571 ua aHhoHure Streaml ine DEAE [20] .  CLrr ta

et .  a l [2])  noKa3anH, qro nph BKJIto l leHHH e qoruaxpr,ravn4Hst i l

relu Sepvenr coxpaHrer 6otee 45%o t.rcxolHoii aKTHBllocrH npH

revneparype 45".
B prge pa6or noKa3aHo, qro Apo)K)r(H K. ntat'xiutttts ssns-

rcrcr  nepcneKTuBHblMu npoAyueHTaMu uHyrHHa3bt.  f loryreuut

nepBbre pe3yJlbrarbr  r . rcc.neAosaHui i  no Hvvo6u.t t tsauhH AaHHoro
(repueHra H uenbrx KneroK apoir()teil rta par,ruuubrx HocfiTertx

' 
I-lersro Hacroqulefi pa6orur qBrtercfl tlvvo6nru:aqnr I't Hy-

ruHa3br K. ntarxianus Ha pa3ru,rHbrx Hocnrerflx nyrev aAcop6-

\n u u v3y LteH L4e $ u r ra ro- x H rtl H q e c K u x c so it crs H N,| v o6 H,'t t4 :o eaH -

uurx { ;epveHrHbrx npenaparoB f i  Kl {HeruqecKHX xapaKTepHcrHK
peaKrU.rH f HApon H3a HHyn H Ha.

vcJIOBHq 3KCIIBPHMEHTA

O6rexror'r HccrelosaH H il r Brterct Qepr'reHr H HyJ'r H Ha3a,
' 

BblAereHHar al 4poxrrefi K. nnrxianus Y-303, qucrar Kynbrypa
Koropbrx 6sr,ra no,ryveHa H: BcepoccHiicxoii KonneKlruil npo-
MbrrureHHbrx N.rHr{pooptaHH3r', , loa (BKfIM, Mocxaa). Oco6euuoc-
TU KynbTUBHpOBaHht npOAyUeHTa, MeToAl.'rKr4 BblAereHHt U otll4c-
rxu $eprtreH,ra, onpeAeneHHr aKrHBHocrH u co4ep>raHHl 6e,rra,
noAforoBK4 Hoclrrelei i  u uuvo6n,rr laufir ,  3H3HMa, a raKxe cno-
co6 crarnciuqecxofi o6pa6orrr.r no4po6Ho onHcaHbr a pa6ore

[3  3 ] .

I(o ga,rega Tar'lapa A HlpeeaHa,

* Anrop anq nepenHcKH.

Xonqsxa Mapr.rHa feHHaAsesHa, Taxa A6lyn Carrap.
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KOBAJIEBA u dP.

B xa.lecree Hocutelefi Hcnonb3oBa,'ll ' l raruonur KY-2

(Ypa,, rucrar  xHMHqecKaf l  KoMnaHHt '  ExarepraH6ypr,  Poccrn) u

aHHoHnr AB-17-2n (OAO "A:or" ,  Kevepoao, Poc*tr ) '

Cyirs$orauoHur Ky-2 c aKrtlBHblMtl rpynnaMn -{oH+-SO:H

cHHTe3t lpyerct  Ha ocHoBe crupora h AuenHrjr6eH:ola '  o6laAa-

er BbtcoKoil repvuuecxofi t't xHnu'tecrcoii cra6ulsnocrulo, Hepac-

TBopl4M s 6oruujnHcrse opraHHqecKnx pacreopi l rerei l '

CulrHoocuonHrt i t  aHuoHt ' t r  AB-17-2t l  c  aKTHBHbIMH rpyn-

navn -N*(CH3)3 nonyvaror npl l  B3anMoAei icrsnu x ' ropverulo-

Bofo conoJl t tMepa crrpora H Artetru[ ' l , l6eH3ora c rp l4MerHraMu-

uov.  3ror  HoH006MeHHHK xapaKrepH3yerct  NlexaHHqecKol l

npoqHocrbro,  xuvnqecrof i  u 6nororuqecroi l  ycroi luunocrsrc '

AocraroqHofi npoHH[aeMocrb]o AJIfl MoreKy'r $epveura u cy6cr-

para H no3TONry tUt]pot(o Hcnonb3yeTct Ant oqtlcrKH CaxapHblx

cHponoB B nPoMbluteHHocrn [3 ' l ] .

Ann onpeAeneHnt KararuTilqecKofi arrtisHocrn ceo6oA-

uoil u l.rrntvo6lt,rH3oBaHHofi HHyJtHHa3bl peaKunlo rnAponH3a hHy-

rHHa B KoHueHTpauuH I  0-r  M ocyurecrB; l f : ln  Ha ycraHoBKe'  coc-

roquef i  H3 repMocrara UTU-4 (Horyzont,  f ionsua) '  coeAHHeH-

HOI.O C AByMt na6opaTopHblMu QepveHrepaMu'  noMe[IeHHblMH

Ha Marr lurHyto MeuatKy.  B o4Hov t fepveHrepe npoBoArlnH HHI(y-

6aquro uuy,rHHarsr  c cy6crparov (50 vr)  n reueHre 20 ut lH npu

pH 4,7 u i."n.pnryp. 50o, s 4pyrov - BMecro pacraopa rpep-

MeHTa noMeuarH TaKoe )Ke KoJ'lhqecrBo aqerarHoro 6yQepa,

pH 4,1 .  f lpH aHa-nn:e Karar i lTHqecKoi i  axr laeHocrH tr i raN4o6i l ' r r lso-

BaH Horo .p.pt.nt"o.o n penapara reMneparypa rngpo.lr n:a cy6c-

Tpara cocraBrnr.aT0".

PE3YJIbTATbI I4 OECYXAEHI4E

Hecvorpr rla ro, qro onHcaHo 6o'tluuoe Korl,tqecrBo Nlero-

aoa , . iNtNao6f i rHraqnl t ,  nst6op uocl l re l l  ocraerct  Bo MHoroM 3M-

nHpntrecKuNr [35,  36] ,  no3roMy Mbl npoAol l ) l ( l4nH t l3y l leHne ycJto-

sHf i  cerrste lHl t r  uhyluHarul  c Marpuuei ; i  pa3rHqHblx c l , lHTer l l -

qecKHX norhMepoB, a hMeHHo c KaruoFl l4ToM KY'2 u MaKpono-

pucrof i  auuoHoo6vest to i i  cvoroi l  AB- l  7-2t l '

3tlt nolus.nerrponHTbl npuMeHfllor B KaqecrBe HocnTeter

als avvo6ul t l3auni l  $epMeHToB pa3rur lHblx KraccoB'  TaK KaK

oH!r yAoBrerBopfl ror npotl3BoAcrBeHHblM rpe6oaaHurlu' coorBer-

crBylor caHl{TapHo-xl4MHqecl(HM HOpMaM u tlcnonb3y}orcfl B npo-

MbllrreHHOCTH Ant KoHUeHTpHpoBaHun il ot{HcTK}r nu[ieBblx

npoAylcroB.
Hauru onutrsl noKa3atH, qro KV-2 n AB-17-2tl eBJtttorct

6oree nepcneKTHBtlb lMl" l  HocHTeJItMl l '  qeM Te'  xoropsle 6utnra

n peA,'tolt{eH bt HaM H paHee [3 3 ]. 14 uy,l rz Ha:a, n v vo6nr u:oBaH Har

Ha KarHoHUTe KV-2,  coxpaHl m 61,7To or aKTHBIIoCTH HaTHBHO-

ro <lepveHra,  a npu cBt3blBaHHH c aHuogt l roM AB-17-2n -  '

75,5o/oor HcxoAHof i  aKrHBHocrH (pt lc '  l ) ' -

l lavru 6utna HccneAoBaHa 3aBi lcHMocrb Karar l4THqecKou
' aKTHBHocrl,t cso6oaHoil t.l t'tvitlo6n,tu:oealtHofi HHyJlHHa3bl or

reM neparypbt ruApon H3a (pnc. 2).,nrr r'tryn tl na:lr, a4cop6uuoH-

Ho uvvo6nl t l3oBaHHoi: l  Ha t to l lHTax KV-2 n AB-17-2f i ,  onrr t -

MarbHat reMneparypa rHAponH3a cy6crpara cverrlaerct B cropo-

Hy 6onee Bblcol( l lx  sHaqeHHfi  H MaKcHMarbHag aKTHBHocrb aoc-

trru".ao npra 70", qro Ha 20o Bblue' qeM Arfl HarllBHoro QepveH-

Ta. f loAo6Hylo 3aKoHoMepHocrr  ust  ua6loAarH npl l  Hvvo6nlu-

3auuH HHynHHa3bl H Ha Apyrllx Hoctirertx 137-391'
;  f lo  HauttM AaHHblM, onruNlyM pH gnr cuo6o4Hofr  H l tMMo-

6ra,r H:oeaH Hofi Ha HccJleAyeM bl x HoH HTax tt HyJI t'lHa3bl cocraBJlt-
' 

e'r 4$-4,7 (puc. 3). CoxpaHeune pH-onruvyva sa6rrcaaercr n

AJl t  Apyr l lx  npenaparoB HHyrHHa3bl  npn uuuo6n'ru3aul4u Ha

.r" t . i ru. .* rx l toHoo6veHHblx cMorax t t  Bo" loKHax [38'  39] '

Agcop6 unou nar u v trto6ra,r u3aqur, no-BHAll tutovy' cra6 u-

I  nrgrpyet  MoneKyny HHyJlHHa3bl ,3au{Huaa ee or  sosAefrcrsur sx-

crpeMaJrbHblx 3uaqeuuf i  pH, revneparypbl ,  a raK)Ke ApyfHX AeHa-
' 

,yprpytoulrx aFeHToB 3a cqer yMeHbttlesns uo6ttltt'Hocru npocr-
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Pnc.  l .  ArrnsHoctr  uHythHa3bl  (A) npa aAcop6ut4oH-

uof i  l tvvo6}|J lu3auHH Ha pa3JIHqHblx HocHTe, l tx ,  0/o Or aKrnaHoc-

rH ceo6oAuoro rlePveHra
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Hr,avo6rt,'tt4goaauHofi ua fioHurax AB-12-2ll (2) u KY-2 (3) uHy-

JquHa3bl B 3aBUCHMOCTI4 OT TeMneparypbl
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Puc. 3. Karart'truqecrat aKruBHocrb cBo6oAHofi (/) t'l

uvvo6u.nusosaHsoil  Ha HoHHrax AB-12-2n Q) uRY-2 (3) uuy-

JrHHa3br B 3aBucnMocrtl or pH cpeArt

paucraeHHofi crpyKTypbl, orgercreeHHoil 3a o6pa3oBaHue $ep-
rureHr-cy6crparHoro KoM nreKca [37--40].

'Havu ycraHoBJIeHo, llro Kt{HerilKa peaKul'lu ruAponH3a

HHyrHHa cBo6oAHoil u nuuo6ulugoaaHHoil t'tHylt'tua:ofi He noa-
qHHflerct ypaBHeHHlo Mnxa:lnca-MeHreH (puc. 4). Ha6loaae-

var vo4uSttrauut KHHeTHKI'l QeprueurarnnHoro KarzlrH3a B cBfl-
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Krn, Krn', l0r, vo,rs/n

2,2

) r L

3,6

I,ICCJIEAOBAHhE HEKOTOPbIX nAPAMETPOB I4MMOEI4JI1430BAHHO14 14HyJI14H,{3bl

3rraqeHnR Km n V,,,"* AJrfl peaKu[r{ ruAponu3a HHyJrilHa cBo6oAHofi fi rMMo6HrH3oBarrHoil ttHyJrnHa3o[

<DepuenrH ur ii npenapar Vnror, Vnr"r', M KMoJt b/M dM 14t.l

Cuo6oaHar HHyrHHa3a

14Hyrnuasa, nMMo6uni l3oBaHHaq Ha AB-I  7-2n

14HyruHara,  n i \ rM06HJrH3oBaHHat Ha Ky-2

0  0 ,001  0 ,01  0 ,1  1  10  12

K , t t t t l t  t t n t l ' t t t l t u t  l t t t . l  T l t t t ( t  l  ( )  
a . t t r t n d  

t

Plrc.  4.  l (ara,ruruqecrat  aKTHBHocrt  cno6oanoi i  ( / )  u

uvvo6r.r rn losaHuoi i  na I ioHHrax AB-12-2n Q) u l {Y-2 (3)  nuy-

nHHa3r,r  B 3aBncHMOCTH OT KOHUeHTpaUHh Cy6cTpaTa

3l.r c l.rMr\4o6nnH3aul.reii Mo)Ker cBHAeTetbcrBoBarb o roM, tlTo

npu cop6rtHH 6e,rra npoHcxoAHT JlHulb He3HaqHTerbHoe , ' t3MeHe-

n He rouQopvauH H orAer bHblx cy6beAu H H u, cKa3bt Baloueect Ha

KOOnepaTHBHOC'r '14 B3aHMOAei lCrgHr S npoqecce pacuenreHHt

cy6crpara [4 I ].
C nor, roulsro npeo6pa:oeaHut KpHBbrx :asHct4[4ocrn V or

S u roop1nuarax J la i lHyunepa-BepKa, Xef iHca u l44n-XoQcrn

6srrn onpe4eneHsr KI I  n V,r"*  pearqaH rHApoJIH3a i lHyrHHa cBo-

6oAHsrr t r  ( repnenrHrrv npenaparoM u Ka)KyuIHec,  3HaqeHHt

V,, , , , * '  r . r  Knr 'g ln HMMo6Hrh3oBaHHbrx o6pa3uoa (ra6luua).  f lo-

Ka3aro,  l r ro r rMMoOHJrH3auHt nphBoAl4T K yBenHqeHHto 3HaLIe-

rrn i i  xoncraHtur Mrrxal , rnca H yMeHbueHHlo Maxcuval tnofr  cro-

pocTH peaKuHH no cpaBHeHHrc c HaTHBHbIM 3H3l , tMOM.

BerH.lilHr,r Krr] lr Vn,3y orjlHqatorcfl y QepMeHToB, BblAe-

r eH I l bt x H3 pa3n H !r u blx r.rcrotl H H KoB. KoHcrarira M uxal,'l l4ca Arrt
H HyJr rf Ha3br t13 C I o s t r i d i 1 r nl ac e t o b uly I i ctut? cocraBnieT Ben H rl il Hy

1,2'10-) r,lo,rrh, a g,rr (reprnleH'ra, tsbtAe,reHHoro uz Candida sal-

nrcnt icct ts is oHa paBHa l7 '10- '  vonu/ . r  [42,43] .  V uHyruHa:st  n: l

Pe nicillittnt.jancze mskiiKttt no oruoueHl.tto k HH)'nt'{Hy llMeer Be-

Jlr.rrlfi|f y 4,3 10-' uontln,nz Kluyveronlyces m\rxianus u Baci\Itts

l ichert i lornt is  -  3,1 10- 'vo,ruh t t  4.4 '10- 'Monb/n,  coorBercr-

aeHr ro  [ 2 ,44 ] . 3ua . reHue  Km A rn  HHynHHa3b t  r t t  Aspe rg i l l u s

tuv,untor i  paBHo 1,5 '10-*  r r ro.nsh,  a MaKcHMarbHat cKopocrb peaK-

r lH H ruApon H3a H Hyn r . rHa cocraBrter  I  72 r ' , t  r<vo, ' r  r /v  r /uuH I  I  I  ] .
Tax rn r  o6pa roM,  cpaBHHTenbHb t i i  aHa {H3  jHaqeHHf  ocHoB-

II I,IX KH HETTI !ICCKHX NAPAMETPOB TilAPOJI H3A HHYNHHA UM N4O6HN h-

toBaHHblr\,1H npenapaTaMH HHyJluHa3br H3 K. nl1rxianll.t, BKJIhoqat

onHcaHHbre pauee o6pa:Uur [33,39]  noKa3ar,  qro HaH6oJIbluyro

i(araJ,ilrrHrrecKyro aKTHBLrocrb npotBJqter HHytlH]Ha3a, a4cop6npo-

Ban Har Ha N4aKDonoDrlc lo i i  aurouoo6ves uoi ; l  cuo.ne A B -  |  7 -2n.

f loryueHo 29.07.08

JII,ITBPATYPA

1. Al lais, J. Continuous pfoduction of ethanol wit l ' t  Zymontc>

nas mobil is growing onJcrusaleum art ichoke . juicei J. Al la-

i s ,  8 , .  Tor res  / /  B io techno l .  B ioeng.  -  1987.  -  V .  29 .  -  N .

6. - P. 778-782.

2. Kint, C. Ethanol productign Jerusaleunt art ichoke by inul i-

nase and Zyntontonas mobil is /  C. Kim, S. Rhee //  Appl. Bi-

o c h e m .  B i o t e c h n o l .  -  1 9 9 0 .  -  V .  2 3 .  -  N . 2 .  -  P .

l 7 t - 1 8 0 .

3 .  O iwa,  H.  Acetonobutano l  p roduc t ion  f ronr  Dah l ia  inu l in

by Ck;stridiunt pusteriantun var Y-53 / ll. Oiwa, M. Naganu-
'  r ra ,  S .  Ohn inra  / /  Agr .  B io l .  Chem.  -  1987.  -  V .  5  |  .  -  N .

10. - P.2819-2820.

4 .  K in t ,  D .H.  Produc t ion  o f  inu lo -o l igosacchar ides  Lrs ing  en-

do-inul inase fronr a 'Pseudonronas sp. l 'D.H. Kim, Y.J.

Cho i ,  S .K.  Song,  j .W.  YLrn  / /  B io techr ro l .  Le t t .  -  l9L)1  .  -

v .  t 9 .  -  P .  3 6 s - 3 7 1 .

5. Yuan, X.L. Database nrining and transcript ional anaiysis o1'

genes encoding inul in-nrodifying enzynles of Aspergi l l t t 's ni-

ger  lX .L .  Yuan,  C.  Coosen,  H.  Koo ls ,  M.J .  van  der  Maare l ,

C .A.  van den Honde l ,  t . - .  D i i khLr izen ,  A .F .  Ranr  / /  M ic rob io lo -

g y .  -  2 0 0 6 .  -  V .  1 5 2 .  - N .  1 0 .  -  P .  3 0 6 1 - 3 0 7 3 .

6. l+4uzutt i .  M Production of inul inase by sol id-state fertnentati-

on: ef l 'ect ofprocess pararreters on production and prel ir tr ina-

ry characterization of enzyrne preparations / M. Mazutt i ,  C.

Ceni, M. Di Luccio, I-1. Treichel / /  Bioprocess. Biosyst. Eng.
-  2007.  -  v .  30 .  -  N .  5 .  -  P .297-304.

'1. 
Pessoni, R.l .  Purif lcat ion and propert ies ofexo-inul inases

frorn Penicilliunt janczewskiigrowing on distinct carbon so-

irrces / R.A. Pessoni, M.R. Braga, C. FigLreiredo-Ribeiro Rde

i /  Myco log ia .  -200 ' / .  -  V .  99 .  -  N .  4 .  -  P .  493-503.

L Singh, R.S, Optimization of medir-rn-r and process paralneters

for the produotion of inul inase f lotr a newly isolated Kltrt ;ve-

ro tnyces  nrurx ienus  YS- l  /  R .S.  S ingh,  B .S Sooch,  M.  Pur i  / /

B io resour .  Techno l . .  -  200 ' l  .  -  V .  98 .  -  N .  13 .  P .

2 5  t 8 - 1 5 2 5 .

9. Yuan, X.L. Identi f icat ion of lnuR, a new Zn(l l)2Cys6 transc-

r ipt ional act ivator involved in the regLrlat ion of inul inolyt ic
genesinAspergi l lus niger lX.L. Yuan, J.A. Roubos, C.A. van

den Honde l ,  A .F .  Ram / /  Mo l .  Cenet .  Cenot r i cs .  2008.  -

v .  2 7 9 .  -  N .  l .  P .  I  l - 2 6 .

10. Gern, R., l |y '  ScLeening lbr nricroorganisms that ploducc onlv

endo- inu l inase /  R .M.  Cern .  S .A.  Fur lan ,  J .L .  N inow,  R.  Jo-

t02

54

J +

1 , 0

0 ,9

.i o,e
t o,z

!  o,s
I  0 , 4

i  0 , 3

0,2

0 , t

Buolexnororrrr,  2009, Ng 2 5'7



nas / /  App l .  M ic rob io l .  B io techno l '  -  2001 '  -  V '  55 '  -

N. 5. - P. 632-635.

I l .  KopneeeaO.C. Kap6orngpa3bl: npenaparuBHoe nonyqeHHe'

crpylcrypa ri MexaHH3M Aeilcranr Ha oJlHro- H norucaxapu-

Ast. -  Boponex: hs4-ao BopolreNcxoro rocyAapcrBeHHoro

yHilBepcnrera, 2001. - I  8{ c'

12. A6enntr B.A. XapamepncrilKa 3K3ol'lHynas Kltryveromvces

tnarxiartrrs u Bacilltts licheniforntis / B'A' A6ersH' Jl'C Ma-

uywn l l  6t4oxt ' t t ' t rq'  -  1996' - T' 6l;  -  Ne 6' -  C'

1028-1036.

13. Eananrr A.M' Vlaynnuags Pctticillitun palitans u Penicillium

cyclopiun't  /  A.M. 6anasn, l l 'A'  f lHea:qH' P'H' Xasarypru'

3.f  .  A,ppr*rn, B.A. A6enqu I I  Euoxuuus' - I  996' - T' 6 I '

-Nc  5 .  -C.895-902.

| 4. )Ke pe6t1o a H.l. B ltAereH ne 3 KcrpaueJln loll r pHofi 6a rcreptla-

, luHofi  nuyl l lHa3bt i l  H3yqeHue ee $nrnro-xt4M14qecKux

cBoftcrB / H.A' Xepe6uoa' H'h' A6pauoaa' C'A' Ll leraN,tosa

// Buorexno.norus. - 2001.- Jt 3'  -  C' I3-20'

15. I \apx C. Ocrarxn Trp l7 u Glu 20 xoHcepsarngHofi nocre-

ooror.nr"o.r,  WMN(D/E)PN Heo6xoArvrt AJlt  aKrHBHo-

crn 3HAol4ltynilHa3br r'13 Aspergilltrs fcmm / C' flapx' h'

XeH, X. Knv, C. Cour'  T. Vr' l ,  K' 9e l lBuoxvuus' -2003'

- T. 68. - Ng 6' -  C. 805-809'

16. lony6ea B.H. EnorexuororuqecKne acneKTbl nepepa6orxll

ronnHar.a6ypa / B.H. fony6ee, B'fl' Ky'nee // [lHuresas [lpo-

MbrmreHHocrb. - l99l ' ,-  Nlt  9'  -  C' 52-53'

l '7. Park, J.P. Enzytnatic pl 'ol luct ion of inulo-ol igosaccarides

t iom ch icory . iL r ice  /  J .P .  Park ,  D 'H '  K in r '  D 'S '  K im '  J 'W'

Yun / /  B io techno l .  Le t t . ' -  1998 '  -  V '  20 '  -N '  4 '  -  P '

385-388.

18. Singh, R.S. Partial purification and characterization ofexoinu-

linase from Khyneromyces ntarxiantts YS-l for preparation'of

high-fructose syiup / R.S. Singh, D' Rajesh, P' Munish // J' Mic-

,obiol.  Biotechnol.-2007.-V' I7'-N' 5'-P' 73i-738'

19. Worknwn, W.E. Enzymatic hydrolysis of inulin to fructose by

glutaraldehyde f ixed yeast cel ls /  W'E' Workman' D'F' Day //

Biotechnol. Bioeng. - 1984' - V' 8'  -  P' 905-910'

20. Makino, ), Adsorption of the inulinase fron Kltryveronlyces

ntarxianus NRRL Y-7571 on Strearnl ine DEAE resin / Y'

Mak ino ,  P 'S .C.  L ima '  F .M '  F i lho ,  M ' l '  Rodr igues ' l l  B taz '  J '

Chenr .  Eng.  -  2005.  -  V .22 '  -  N '  4 '  -  P '  539-545 '

21  .  Gur ta , ,4 .K .  Produc t ion ,  th i r rna l  s tab i l i t y  and immobi l i za-

t ion of inul inase fronr Ftts)r i trm oxysporum / A'K' Curta'

P. 'Rathore, N. Kaur, R. Singh //  J '  Chern' Technol '  Biotech-

n o l .  -  1 9 9 0 ,  -  V . 4 7 . : N '  3 '  - P ' 2 4 5 - 2 5 7 '

22. Bajpai, P. Continuous ethanol productions from Jerusalem

arrichoke stalks using inrmobilized cell of Kluyveromyces

ntarxianus / P. Bajpai, A' Margaritis ll Proc' Biochem' -

1 9 8 6 .  -  V . 2 1 . -  P . 8 6 - 8 9 '

KOBAJIEBA tr dP.

geri,  F. Fi lho, M.l.  Rodrigues //  Appl '  Biochern' Biotechnol '

-  2001 . -  Y. 94.- N. 3. - P. 257--:264.

25. Knshi, R. Production, puri f icat ion and characterization of

an extracellular inulinase frorr Kluyveromyces marxtonus

var .  bu lgar icus  /  R .  Kush i ,  R '  Mont i ,  J '  Cont ie ro  /  J '  Ind '

M i c r o b i o l .  B i o t e c h n o l .  -  2 0 0 0 '  - V  ' 2 5 '  -  P '  6 3 8 1 '

26 .  La lo t tx ,  O.  C lon ing  and sequenc ing  o f the  inu l inase gene o f

Kltryveromyces nlarxiantrs var. tnarxianus ATCC 12424 I

O. Laioux, J.P. Cassart,  J. Delcour, J '  Van Beeumen' J'  Van-

denhar r te / /  Fed.  Eur .  B ioc l re rn '  Soc '  -  199 I '  -  V  '289 ' -

N .  l . - P . 6 4 - 6 8 .

27. Parekh, S Production of inulinase (p-fructanhydrolase) by

Klttyveromyces ntarxianrrs / S' Parekh, A' Margaritis // Ag-

r i c .  B i o l .  C h e r n .  -  1 9 8 6 .  -  V '  5 0 '  -  P '  1 0 8 5 - 1 0 8 7 '

28. Pessoa,l .  lnul inase front Kluyveromyces ntarxianus' Cul-

tu re  med i r tm con lpos i t ion  and enzyme ex t rac t ion  /  A '  Pes-

soa,  M.V i to lo  l lB raz ' .  J .  Chern .  Eng '  -  1999 '  -  V '  l6 '  -

N .  i .  -  P . i24-340.

29. Rouwenhorst, R.J Production' distr ibution and kinetic pro-

perties of inulinase in contirruous cultures of Kluyveromyces

marxianus CBS 6556 / R.J. Rouwenhorst, L'E' Visser'  A'A'

van der Baan, W.A' Scheffers, J'P' van Dijken //  Appl '  Envi-

r o n .  M i c r o b o i l . -  1 9 8 8 . - V '  5 4 ' - N '  5 ' - P '  I  l 3 l - l  1 3 7 '

30. Rotmenhorst, R.J Localization of inulinase and invertase in

Kluyveromyces species / R'J' Rouwenhorst, W'S' Ritrneester'

W.A. Scheffers, J.P. Van Dijken //  Appl '  Envir ion' Microbiol '

-  1 9 9 0 .  - v . 5 6 . - N .  l l  . - P . 3 3 2 9 - 3 3 3 6 '

31. RotmenJtorst, R.J. Structure and properties of the extracell'

lar inulinase of Khqnerontvces mqrxiarus CBS 6556 /'l{'J"

Rouwenhorst, M. Hensing, J'  Verbakel, W'A' Scheffers'  J 'P'

van Duken //  Appl. Envir ion. Microbiol '  -  1990' - V' 56'

- N .  l l .  - P . 3 3 3 7 - 3 3 4 5 .

32. Selvaktrntar, P. Cotnparative studies on inul inase synthesis

by Staphylococclts sp. and Klttyveromyces marxianus in

submerged culture / P' Selvakumar, A' Pandey //  Biores'

Techno l .  -  1999.  -  V .69 '  -P '  123-127 '

33. Koeaqe(ta T.A. Pazpa6orra rereporeHHoro Ka-raru3aropa pe-

aKuHn rnAponu3a hHyrHHa Ha ocHoBe i lMMOoH'IH3OBaHHoro

npenapara HHyrHHa3bl uz Kluyverotnyces ntttrxianus I T'A'

Kosareea, M.f.  Xonrexa, A'C' Taxa //  EuorexHororue' -

200'7. - Ng 3' -  C. 80-87'

34. Jlypae A.A. Cop6eHrur rr xpouarorpatfuqecKrie HocflTerH' -

M.: Xnrurln, 1972. - 320 c-

35. l , l r , tro6unrz3oBaHHble Qepveurur'  CoapeueuHoe cocrotHile

H nepcneKruBbr: a 2r. [nog pea' h'B' Bepe:Hua' B'K' Anro-

Hosa, K. Mapruuex]. -  M.: hsA-eo Mfy, 1976' - T' l '  -

296 c.

36. Tpucert M. VulaolunwoBaHHble $epveHrur' 
- M': Mup'

1 9 8 3 . - 2 1 3 c .

23. Cazetta, M L. Yacon (Polimnia sanchifotia) extract as a 37' Koeaneea TA' Bnnsnue nptvo6urngaql4u Ha npouecc rep-

substrate to produce inuliriase by Klttyveromyces marxia- uuqecrofi fiHaKTilBaUHH HHyla3br / T'A' Kosajlesa' o'M'

nus var. bulgaricus / M.L. Caietta, P.M.M. Mart ins, R. KoxoxnHa,JI.A' Eurrouxar, E'C' Mar-uxuHa'T'f '  Menruru-

Monti,  J. contiero //  J. Food Engineering. -2004.- V. l .  xosa, B.o. ceneveHes //  cop6qrzonHsre u xpovarorparluue-

-  P .  129-138 '  ,  

-  '  "  

"Kue 
npoueccbr  ' -  2002 ' -T '2 ' -Nt  3 '  -  C '  360-366 '

24. Kalil,s.J. optimization of iriulinase production by Kluyvero- 38. Koeaneea ?n,4. (DHsuro-xr'lMHqecKre u KHHeTHKo-repMoAH-

ntyces mamianas using factofial design/S.J. Kalil, R.S. Mau- HaMuqecKHe acneKrbl Kararl[3a cso6oaustNrn u nvvo6uru-

58 Euorexuororus, 2009, N 2



I4CCJIEAOBAHHE,HEKO:tO.PbtX.nAPAMETPOB.14MMOEI4JIH30BAHHOH 14HyJI14H,{3bl

3oBaHHbrMH aMura3aMu: Auc.,.. A-pa 6uon. uayx. - Bopo-

neN:,Bopouexcrnfi rocyAapcrseH Hut ft yn naepcu'rer, I 998.
- 421 c.

39. Koaarcea T.A. Vccnelosasne uvuo6urn3auuu HHynuga3bl

Ha HoHoreHHbtx H Het.toHonegHbtx socurelnx/T.A. Koaaleaa,

M.f. Xonrsra, A.C.Taxa ll Cop6uuoHnule I xpovarorpa$u-
qecKne npouec cs. - 2007 . --T. 7. - Ne 5. - C. 804-8 I 0.

40. Koeaneea Ll. BosaeficrBue MoqeBHHbl, y u YO-urnyveHur

Ha Qusnxo-xttvuqecKile ceoficrea ceo6oAHoft n uvuo6ult.l-

:ogaHnoil r4Hyra3bl / T.A. Kosareea, O.M. KoNoxuHa, O.[.

Tpotpr.t'.roaa // PaanauuoHsar 6norot'ur. PaAuolxorornn. -

2000. - T. 40. - Ng l .  -  C. 23-27.

41 . Ketemu ?1 OcHosst $epl,teurarr'reHofi KlrHerllKn. --- M.:

Milp, '  1990. - 350 c.

42. Efstatiious, /. A study of inulinase activity in the C/o stridium

acetobutylicum strain ABKn8 / l. Efstathious, C. Reysset' N'

Truffaut // Appl. Miuobiol. Biotechnol. - 1986. - V. 5' - P.

143-149.

43. Vandantnre, EJ. Microbial inulinases: fennentation process'

properties and applications / E.J. Varidarnrne' D.C' Derycke ll

Advan. Appl. Microbiol.  -  1983. -V.29.-P- 139-176.

44. Pessoni, 1t.l. Extracel l u lar inul inases from P e n i c i l l iu nt i a n c-

zewskii, a fungus isolated frorn the rhizosphere of Vernonia

herbacea (Astemceae) / R.A. Pessoni, R.C. Figueiredo-Ribei-

ro, M.R. Bnga/l  J. Appl. Microbiol.  -  1999. - V. 87. - P.

t4t-147.

T.A. KOVALEVA. M.C. HOLYAVKA, and A.S. TAKHA-

The Voronezh State University, 394000, Voronezh Russia

e - ma i I : T anara*Kovaleva@inbox.ru

S t u d y  o n  a  F e w  C h a r a c t e r i s t i c s  o f  I m -

m o b i l i z e d  I n u l i n a s e  f r o m  K l u y v e r o m y c e s
m a r x i a n u s  a s  a  P e r s p e c t i v e  C a t a l y s t  f o r  I n u -

l i n  H y d r o l y s i s

Key words:adsolption imnrobil ization, inulinase, synthe-

tic polyelectrolyte.

Enorexsorornr, 2009, Ng 2 59

"A uthor for correspondence.


