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Ilens paboThl — wu3yueHHE OCOOEHHOCTEH TepMOMHAKTHUBAIUU O-L-pamMmHO3umaswsl Fupenicillium
erubescens njisa naJbHENINEH paspabOTKM CTPATETUH ITOBBIIIIEHU S CTa0MJIbHOCTY 9H3UMA. M cciieqoBatbl 1Be
dopmbI -L-paMHO31Ia3kI, TTOJyUYEHHBIE ITPU BHIPAIIIUBAHNY IPOAYIIEHTA Ha PABJINUHBIX NCTOYHUKAX yTJIe-
poza (paMHO3a U HAPUHTUH). ¥ CTAHOBJIEHO, UTO IIPU TeMIiepaTypax BuIire 60 °C mpoilecc TepMONHAKTHBA-
Y ONKUCHIBAETCS YPaBHEHMUEM IIepBoro mopaaka. CTabuabHOCTD O-L-paMH0o3u1a35l 13 MIPOAYIIeHTa, BhIpa-
IIIeHHOT0 Ha HAPWHTHUHE, OmpeaedeTca TUAPoGoOHBEIMY B3aUMOAEHCTBUAME, KOTOPhIe IpeobIagatoT Hal
sJeKTpocTaTuuecKkuMu. IloKkaszaHo, UToO arperamnusa 9H3MMHBIX MOJIEKYJI MOMKET IIPUBOIUTH K X TEPMOCTA-
ousmsanuu. OTMeueHa BasKHas POJIb OCTATKOB IIUCTENHA 1, BO3MOYKHO, KATHOHA MeTaJljla B MOAAePKaHUU

aKTUBHOU (hopMbl o-L-pamuosunas E. erubescens.

Knrwouesvte cnosa: Eupenicillium erubescens,
paMHO3a.

W3syuenue nyTeit crabuansanuy IPOTENHO-
BOM MOJIEKYJIbI — OOUH M3 HeOOXOAMMBIX 9Ta-
OB TOJIYYEHUS MTPOMBIIIJIEHHO IIePCIeKTUB-
HBIX 9H3UMOB. Takue uccie0BaHU S TO3BOJIAIOT
YCTAHOBUTH TPAHUIILI NPUMEHEHUS SH3UMOB,
paspaboraTh Hanbogee 3(pPpeKTUBHEIE MapaMe-
TPl WX IIOJyUYeHUs 0e3 MoTepu KaTaJuThuue-
CKOM aKTUBHOCTH, YBEJIUUYUTD IIEPUO IIOJTYKU-
3HM U CTeleHb THUApPOJH3a cybOcTpara.
CoxpaHeHne aKTUBHON KOHMOPMAIUU TPOTEN-
Ha [OJd JJINTEeJIbHOTO M 3(PQPEeKTUBHOTO €ro
HUCIIOJb30BaHUA — 3a7aua KaKk QyHIaMeHTab-
HBIX, TaK U IPUKJATHBIX UCCIeI0OBaAHUIT COBPe-
MEHHOU SH3UMOJIOTUH.

BoisicHeHHe MeXaHU3MOB TEPMOUHAKTU-
BallUy OSH3WMOB ABJAETCA HIPUOPUTETHBIM
HampaBJeHHeM IIpu paspaboTKe IIyTel Tep-
MOCTAOMAMBAINYU TPOTENHOB, UCIIOJIb3YEeMBbIX
B OMOTEXHOJOTUUYEeCKUX mpoieccax. OgHUM
13 COOTBETCTBYIOINX OMOKATAIN3aTOPOB SAB-
agerca o-L-pamMHO3ugasa, npuMeHseMas B
MIPOM3BOJCTBE COKOB OJlarofapsi CIIOCOOHOCTU
TUAPOJN30BATh HADUHTUH U TeCIePUIUH ITU-
TPYCOBBIX, a TaKsKe 01M0o(IaBOHOUIBI BUHOTPA/I-
HOro cbipbsa. Takasa oOpaboTka obeciieurBaeT
ycTpaHeHMe TOpeun 1 yCUJIeHe apoMaTa COKOB
U BUH. ITU TEXHOJOTUUYECKUE TIPOIECCHl HYK-
IaloTCsA B 9H3WMAaX, MIPOSBIAIOINIAX BHICOKYIO
CcTabUJIBLHOCTh ¥ aKTUBHOCTD B YCJIOBUAX TOBBI-
IIIEHHBIX TEMIIePaTyp.

o-L-pamMHOo3umaza, TepMOMHAKTHUBAIIUA, HAPUHIUH,

T'nukosumasbl MUK POOPTaHU3MOB IIPEICTAB-
JISIOT OOIIUPHYIO I'PYINY 3H3UMOB, KOTOPHBIE
HaXOoAAT Bce Oojiee IMHUPOKOE TPUMEHEHUe
B Pa3JIUYHBIX OMOTEXHOJOTUUYECKUX IIPOIeC-
cax. o-L-pamuosunasa (K® 3.2.1.40) aBnserca
HauboJiee MePCIeKTUBHLIM U BOCTPE6GOBAHHBIM
9H3UMOM B IPOU3BOJACTBE COKOB 1 BUH [1]. TOT
9H3UM OCYIIECTBJIAET OTIEIJIEHNE TEPMUHAb-
HBIX HEBOCCTAHOBJIEHHBIX OCTATKOB L-paMHO3HI,
KOTOpPBIE IPUCYTCTBYIOT KaK B CHHTETUUECKUX,
TaK M B IPUPOIHBIX TJINKO3UAAX, OJUTO- U TI0-
Jucaxapuiax, NNIMKOIUMUAAX U IPYTUX TIUKO-
KoHbloraTax. IlyremM rugpoamnsa TeprneHOBBIX
TJINKO3UI0B — PYTUHOBUI0B O-L-paMHO3UIa3a
CIIOCOOCTBYET BHICBOOOIKAEHUIO aPOMATHUECKITX
COeIVMHEHNH, YCUIUBAIOIIINX apOMaT BUHOTPAT-
HBIX COKOB U BUH. Paciemnyienue 6uodiaBoHO-
ua HapUHTUHA C TIOMOIITBIO O-L-paMHO3UAA3HI
M03BOJAeT M36aBUTHCA OT TOPEUU B ITUTPY-
COBBIX COKaX, UTO CIIOCOOCTBYET TOBBIIMIEHUIO
uX BKYCOBBIX KauecTs [2, 3].

Panee maMu ObIIN WU3YyUYeHBI (PUBUKO-XU-
MHU4YeCKUe CBOMCTBa M KOMIIOHEHTHBIN COCTaB
o-L-pamuosunassr Eupenicillium erubescens
[4]. YcTaHOBIEHO, UTO SH3UM IIPOABJISET BbI-
COKYIO cTabmuIbHOCTh B Auamnasoue pH 4,0-6,0
u remuepatypst 37—60 °C. OnTumym nericTBUA
sH3umMa Habsmwomaerca npu pH 5,0 u 60 °C.
Pesyabprarhl McciefoBaHUSA KOMIIOHEHTHOTO
cocTaBa MOKasajM, UTO MOJIEKYJa IIPOTenHa
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COZEPIKUT BBICOKUU TPOIEHT TUAPOPOOHBIX
amMuHOKuCJIOT (34% ) 1 okoJsio 1% yriaesomos,
IpeACTaBJEeHHBIX PAMHO30i1, KCUJI030ii, MaH-
HO30I1, TaJIaKTO301, I'JII0OK03011, pr0030ii 1 apa-
OMHO30Ii.

B nureparype ecTh JaHHBIE O TOM, UTO CTa-
OMJILHOCTh 9H3WMAa MOJKET 3aBHCETh OT MHOTHUX
¢$aKTOPOB, B TOM UHCJIE I OT COCTABA IINTATEIb-
HOU cpens! [5]. CioxHBIE UCTOUHUKY YIJI€BO-
OB B cJIy4dae IIMKO3KU1a3 II03BOJIAIOT II0JIYYATh
IPU IIyOMHHOM KYJIBTUBUPOBAHNMI IIPOAYIIEHTA
0oJiee aKTHUBHBIE U CTAOUIbHBLIE dH3UMBI. I10-
CKOJIbKY IPaKTUUYEeCKU OTCYTCTBYIOT ITaHHBIE
0 MexXaHM3Me TePMOMHAKTUBAIIUU O-L-pamMHO-
3Ua3 1 CIoco0ax MOBBIIIIEHUA UX aKTUBHOCTH,
IeJIbI0 UCCJIeTOBAHNS ObLI0 U3YUNTh OCOOEHHO-
CTU TEPMOMHAKTHUBAIINY ABYX (popM O/-L-pamuo-
sunassl E. erubescens, yCTAaHOBUTh MEeXaHU3MBI
9TOTO IPOIIEecca C IeJIbI0 padpaboTKU B JabHEeT-
meM 3 PHEeKTUBHON CTPATeruy CTA0MIN3AIUNI
9H3UMA.

Marepuaabl M METOIbI

Kyasrypa E. erubescens OblLia mojiyueHa
u3 My3es JKUBBIX KYJbTyp MIHCTUTYyTa MUKPO-
6uosioruu u Bupycogorum um. I[. K. 3abosoT-
Horo HAHY, mitaMM-IpOAYIIeHT BBILEJIE€H U3
MOYBHI B OTAeJie (PUBUOJIOTUN U CUCTEMATUKU
MHUKPOMUIIETOB. B pabore ObLIM MCIOJIb30BAHBI
2 mpemapara o-L-pamMHO3uZa3, MOJydYeHHBIE
W3 KYJbTYpPaJbHON KUAKOCTU TPOAYIleHTAa
E. erubescens, BBIpPAIIIeHHOTO HA CpefaxX ¢ paMHO-
301 (0-L-Rham R) wiau mapuaruaom (o-L-Rham
N) B KauecTBe €IUHCTBEHHOTO MCTOUHHUKA YT-
aepogaa (5 r/u). IlpenaparTsl 9H3UMOB OUUIIATIHT
corJIacHO paHee paspaboraHHoi mporenype [4].

o-L-paMHO3UIa3HYI0 aKTUBHOCTH OIpee-
JAIU, KaK OMMCAHO paHee C UCIOJb30BaHUEM
n-auTpodeHuabHOrO cybcrpara [6]. IIporenn
onpenensanu meroxoM Jloypu [7].

TepMouHaKTUBAIUO O-L-paMHO3UIA3 HC-
ciaenoBasu npu temuneparype 60 °C, pH 5,2
(0,1 M docharrno-1turpaTHbIii 0ydhep — PIIB).
Kunernky TepMOMHAKTHUBAIIMYN U3YYaJU CJIE-
ayiomuMm obpasdom. OOpasmbl sH3WMA B CO-
oTBeTCTBYOIIEM Oydepe (3 MJI) BBIAEPKUBATHI
IpHU 3aJaHHOI TeMIepaType Ha MPOTIKeHUU
1,5-3 u. Uepes onmpeneieHHBIE TPOMEKYTKHI
BpemeHu (10—30 MuH) oTOUpPAIN aJIUKBOTHI II0
0,1 MJI 11 L3MepPeHUs OCTaTOUHOH O-L-paMHO-
3uaa3Hol aKTuBHOCTU. KoHCTAaHTY CKOpOCTH
WHAKTUBAIUU ONPEAeAIN 0 TAHTeHCY yrJja
HaKJIOHA IPAMOI Ha rpadmKe 3aBUCUMOCTH Ha-
TYpPaJbHOTO Jorapu(Ma OCTaTOUHON SH3UMHOMN
aKTUBHOCTHU OT BPEMEHH.

Ompenesenre MOJEKYJIAPHONE MacChl METO-
IIOM TeJIb-(hUIBTPAIINY TPOBOIUIN HA KOJOHKE
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(1,3x52 cm) ¢ Sepharose 6B, ypaBHOBeIIeHHOMN
0,1 M dpocoparasim 6ydepom, pH 6,0. daroruio
MpoTernHa KOHTPOJUPOBAJHU II0 MOTJIOIIEHUIO
pactBopa npu 280 HM 1 10 aKTUBHOCTH SH3UMA.
MoneKyJIAPHYIO0 MacCy OIPeIeATN C IOMOIIIbIO
MapKepoB: ObIUNII CHIBOPOTOUYHBIN albOyMUH
(67 xlla), oBansboymun (43,0 kJla), kapboaH-
rugpasa (30,0 klla), ”HTHIOUTODP TPUIICUHA COU
(20,0 x11a).

Hsa 06paboTKM 9H3MMA TJIyTapPOBBIM aJIbJe-
rugoM K 1 MJI OUHUINEHHOT'O PacTBOpa SH3UMA
(5 E/mn) mobaBasaau 10-50 mxa 50% -ro pa-
CTBOpA TJIyTapOBOTO aJbIETHUa U BBITEDPIKU-
BaJIu IIPU KOMHATHO¥ TeMIlepaType B TeUeHUe
60 muu. OcTaTKU peareHTa yIaasain Ieib-(puib-
Tparuei Ha Sepharose 6B. TepMonHaAKTUBAIIAIO
IIPOBOIMJIN KaK OIMCAHO BHIIIIE.

BiusHUe MOHHOI CUJIBI HA TEPMOCTAOUIIL-
HOCTBH O-L-paMHO3UIa3 OTpeaessanin, UCIOIb-
3ya PIIB B xkounenrpanuu ot 0,01 o 1 M,
pH 5,2. Bnusuue NaCl Ha TepMocTabnIbHOCTE
SH3MMOB WCCJIEJJOBAJU B AUANA30HE KOHIIEH-
rpanuii conu 0,025-4,5 M (PILIB pH 5,2);
3aBUCUMOCTh TE€PMOCTAOUIBHOCTHU TIIpe-
mapaToB OT KOHIIEHTpAIlMU 9H3WMa — IIPU
0,025-0,3 E/Mr nporenna. Bausaue KoHIIEH-
Tpamuu cyocTpaTa Ha aKTUBHOCTb U TE€PMOC-
TabUIBbHOCTD O-L-paMHO3UIa3 OIeHUBAJU B
craHgapTHBIX yeaoBuax: 0,1 M ®IIB, pH 5,2
P BapbUPOBAHUU KOHIIEHTPAIMY HAPUHTUHA
or 0,25 1o 4 mM.

PeareHThl THONAUCYABLOUIHOTO OOMeHa
(IUTHUOTPEUTOJ, MEPKAIITOITAJIOH, TJIYTATHOH)
u SITA B sxCcIIepuMeHTaxX 10 TePMOMHAKTUBA-
[[AY UCIIOJIB30BAIH B KOHIeHTparuu 1072 M.

Bce skcrmepuMeHTHI IPOBOAUJIN HEe MeHee
yeM B 3—5 moBTopax (M = m). CraTuCTUUYECKYIO
00paboTKYy 9KCIIePUMEHTAJNbLHBIX CEPUI OCYIIe-
CTBJIAJIN C TOMOIIBIO TPOTPAMMHOTO TaKeTa
Microsoft Excel cramgapTHBIMEU METOLaMU C OII-
penenennem t-kpurepusa CrorogenTa npu 5% -m
ypoBHe 3HauuMocTu [8].

Pe3yabTaTsl u 00CyRIEHUE

CpaBHUTEIbHOE U3YUeHNEe TePMOCTAOMIbHO-
ctu AByX (popm o-L-pamuosuzpas, o-L-Rham R
u o-L-Rham N, monyueHHBIX IpY BBIpAIBa-
HUY Ha PA3JINUYHBIX UCTOUHUKAX YTJIEBOJOB —
HapWHTWHE U PaMHO3€, COOTBETCTBEHHO, ITOKa-
3aJI0, UTO IIPOIIECC TEPMOMHAKTUBAIIUN 000UX
IIperapaToB SH3UMOB CJIEyeT KUHETUKE IIep-
Boro mopsazaka (puc. 1), 4To XapaKTepHO AJd
HU3KOMOJIEKYJIAPHBIX 9H3UMOB [9], K KOTOPBHIM
otHOCUTCA U O-L-pamuosugasa E. erubescens
(monerynsapraasa macca 40 xlla [4]). IloTepsa cra-
OUJIBLHOCTU B 9TOM CJIydae MOYKeT O0bACHATH-
cd pasBOpauYMBaHUWEM ITOJUMENTUJHOU Ienmu



Experimental articles

Bpewmsa, mun

; ——20°C

-3 —-37°C

< —~—50°C

> ——60°C
N

=] —=—T70°C
—

+80.C

2,51

Puc. 1. Kuneruka repmounnaktusamun o-L-Rham N
E. erubescens npu pa3iInyHbIX TEMIepaTypax
(pH 5,2; n = 5)

BCJEACTBUE OCJA0JIeHUsA BHYTPUMOJEKYJIAP-
HBIX CBA3EN.

s ompenesieHMA BKJIaZa 3JIEKTPOCTATH-
yeCKUX U rugpo@oOHBIX B3aMMOLEHCTBUI B
CTaOMJIBbHOCTh 'PUOHBIX O-L-pamMHO3MUAa3 OBIIN
IIPOBEIeHBI UCCJIEJOBAHNUSA IIPOIIECCOB TEPMOUH-
aKTUBAIIUM B PACTBOPaX C PA3JIUUYHON MOHHON
CHUJIOH U IIPU PA3JIUYHBIX KOHIIEHTPAI[UAX XJIO-
puma HaTpusA. B mepBoM ciyuae BapbUpPOBATIHU
rouneHTpanuo PIIB or 0,01 o 1 M (pH 5,2),
Bo BTopoM — NaCl ot 0,025 no 4,5 M (pH 5,2).
ITokasaHo, 4TO ¢ yBeJIUUYeHUEM MOHHOM CHUJIBI
pacTBOpa IIPOUCXOAUT IIOCTEIIEHHOE CHUKEHIE
crabunabHOCTH 00emx pamuosuzas (o-L-Rham
R u o-L-Rham N), ogHako fuHaMHKa 9TOTO
npoiiecca orauvaerca (puc. 2). IloBoimenue
IUDIEeKTPUUECKONH TPOHUITA€MOCTH CPEIbI IPH-
BOAWT BHAUAJE K 0CJIa0JIeHUIO dJIeKTPOCTaTHYe-
CKHUX B3aMMOJeICTBUII, a 3aTeM, IIPU YBeJInue-
HUY KOHI[EHTPAIMH COJIN, CTA0OMILHOCTh BHOBD
HauMHAaeT BO3pacTaTh, IOCKOJBbKY YCUJIUBA-
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Puc. 2. 3aBUCHMOCTHh KOHCTAHTHI CKOPOCTHU
TepMouHAaKTUBAIuu O-L-pamuosunas E. erubes-
cens ot koHneHTpanuu PIbB
3nmecs u Ha puc. 3—8: pH 5,2; remneparypa 60 °C;
n=>5-"17

IOTCS TUAPOPOOHBIe B3auMoelicTBuA. AHaIu3
KPUBBIX 3aBUCUMOCTH KOHCTAHTHI MHAKTUBA-
U OT KOHIleHTpaluu 0ydepa mo3BOJISIET cle-
JIaTh BBIBOJ O TOM, 4TO B cjayuae o-L-Rham R
BKJIaA TUAPO(GOOHBIX U BJIEKTPOCTATUUECKUX
B3aMOJEHCTBUH B CTAOMJIBHOCTD 9H3UMa IIPU-
mepHO oamHaKoB. s o-L-Rham N ormeuaercs
00JbIIIasA POJIbL TUAPOGOOHBIX B3aNMOAECTBII.

Nsyuenne TepMOMHAKTUBAIIUU SH3UMOB
mpu Bo3pacTraminux KouieuTpanuax NaCl mpo-
IeMOHCTPUPOBaJo ee yBeauuenue o-L-Rham
R u o-L-Rham N (puc. 3). 9tor a(pderT mo-
JKeT ObITH CBSI3aH C MEHBIITUMH PasMepaMM XJIO-
puA-mMoHA IO CpaBHEHUIO ¢ ocaT-uoHOM, UTO
II03BOJISIET IIEPBOMY TP BHICOKUX KOHIIEHTPAIIH-
AX IPOHUKATDL BIJIyOb IPOTEMHOBON IIOOYIBI 1
BBI3BIBATDH TEM CAMBIM JeCTAOMIN3aIINIO 9H31MA.

I IpakTUYeCKOro MCIIOJb30BAHUSA PaM-
HO3WUIa3 U JOCTUKEHUA OOJBIIEro KOJNUecTBa
IUKJOB HEOOXOAUMO UCIIOJb30BATh BHEICOKUE
KOHIleHTpanuu cybcrparoB. Hamu 6b11u mipo-
BeJeHbl HCCJIEJAOBAHUSA TEPMOUHAKTHUBAIIUU
o-L-Rham R u o-L-Rham N mpu pasinuHbIX
KOHIIEHTPAIMAX HapUHTUHA. B 9TUX sKcmepu-
MeHTaxX TaKsKke HabOJ[ogaach IepBOHAYAIbHAA
JecTabUIn3aIus SH3NMOB, 3aTeM He3HAUNTEIb-
HasA cTaOMIM3aIusa U TPU KOHITeHTpaInu 6oJiee
3 M — cTpeMureabHOe HajJeHNe CTA0OUIbHOCTU
(puc. 4). 9Tu KaHHBIE TaKiKe MOATBEPIKIAIOT
Ba’KHYIO POJIb THAPO(POOHBIX B3aUMOAeHCTBUH
B crabuiabHocTu O-L-Rham R u o-L-Rham N,
npuuem aas o-L-Rham N oma smauuTesibHO
cunbHee. C Apyroi cTOPOHBI, MOKAa3aHO, UTO B
JualasoHe KOHIeHTPAIlui HapuHTUHA oT 1 10
2,5 M, KoTOophIe UCIOJB3YIOTCA HA MPaKTUKe
[3], HEe mpoucxoauT mecTabman3anuu SH3UMOB.
IIpuMmeHeHMe B KauecTBe CTAOMIM3UPYIOIIEro
areHTa MPOAYKTA PeaKIlud — PaMHO3bI — He
OKa3bIBaJIO 3alIUTHOIO (P deKTa.
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Puc. 3. 3aBUCMMOCTH KOHCTAHTHI CKOPOCTH
TepMOMHAKTHBAIMK O-L-paMHO3NIa3
E. erubescens ot xonunenrpamuu NaCl
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Puc. 4. 3aBUCUMOCTH KOHCTAHTHI CKOPOCTH
TePpMOMHAKTUBALUHM O-L-pamMHOo3uIas
E. erubescens oT KOHIIEHTpAUN cy0cTpaTa

WsBectro [10, 11], uTo nHaKTUBAIIUA SH3U-
MOB, OCOOEHHO HUBKOMOJIEKYJISIPHBIX, MOYKET
MPOUCXOAUTDH TaKsKe 3a CUeT arperaiuu MoJie-
KYJ IpOoTernHOB. IIpoTenH-IpOoTenHOBbIe B3au-
MOIENCTBUSA MOJKHO IIOJABUTDL IIyTEM pasbaB-
JICHUSI PACTBOPOB 3H3UMOB. OJHAKO HAMU OBLIO
yCTAaHOBJIEHO, YTO TePMOCTAaOUIBLHOCTh O-L-
Rham R u a-L-Rham N npu passeneHuu cHu-
sKajach (puc. 5). PesyabraTel XpomaTorpadunu
Ha Sepharose 6B HaTUBHBIX 1 MHAKTUBUPOBAH-
HbIX mpemapaToB o-L-Rham R u a-L-Rham N
TakJKe IIOKa3aJiil OTCYTCTBUE arperamuy 3a cueT
KOBAJIEHTHBIX B3aMMOLEMCTBUII, UTO CBUE-
TeJbCTBYET 00 MHOM MeXaHH3Me JeHATypaIruu
STUX DH3UMOB. MOXKHO TaKKe IIPEAIIOJ0KUTh,
YTO arperamus B JAHHOM CJIydyae OKas3bIBaeT CTa-
OUJIMBUPYIOMTUH 9(PPEKT, ITOCKOJIBKY B IIPUCYT-
CTBUU TJIYTaApPOBOTO aJIbJeruia CKOPOCTh Tep-
momuakTuBanuu o-L-Rham R u a-L-Rham N
cumkaiacs (puc. 6). BepoarHo, o6pasoBaHHbIe
aJIbIETUA0OM CIIUBKY IIOBLIIIAIOT JKECTKOCTD aK-
TUBHOTO I[EeHTPAa, CTAOMIN3UPY S SH3UMBI.

BricokoTeMmeparypHas MHAKTUBAIIUA TI0-
3BOJIAET CYAUTH O MeXaHu3MaxX JeHaTypaluun
U paszpabaThIiBaTh CTPATEruio yBeJUUYEHUSA
HONYKU3HU 9H3UMOB. IlocKoIbKY paHee [4]
HaMu OBLJIO IIOKA3aHO0, YTO B MOJIEKYJIe 9H3UMa
IPUCYTCTBYIOT OCTATKHU IIHCTENHA, OBIIN IIPO-
BeIeHbl HCCJIeNOBAHUSA BJIUSIHUSA PEareHTOB
Tuoanucyabdugaoro oomena mpu 20 u 60 °C.
YeraHoBIeHO, UTO IVIYTATHOH, JUTHOTPENUTOJ 1
MEpPKANTOITAHOI B KoHIeHTparuu 10~ M cHu-
JKaroT mepuof moayskusHu o-L-Rham R u o-L-
Rham N B HeckoJIbKO pas, X0Ts HabJI0gAI0TCA
HEeKOTOPbIE OTJINYNA B CKOPOCTH MHAKTUBAIIUN
9H3UMOB B 3aBUCHMOCTH OT CIIOCO0a UX II0JIyUe-
Hudg (puc. 7). Takum o6pazom, MOKHO cIeaaTh
BBIBOJ| O BAXKHOM BKJIaJle OKICJIEHIS [[ICTeNHA
B crabuiabHOCTh O-L-Rham R u a-L-Rham N.
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Baskuo Taksxe ormeruts BauaHue J[ITA Ha
TePMOCTAOUIBbHOCTh HCCIEAYEMBIX O-L-pam-
Hosupas. IlpucyrcrBue IITA orkaswiBaeT
3HAUUTEJbHOE BJIUSHNE HA AKTUBHOCTH U
TepMmocTabuabHOCTEL 9H3UMOB mpu 20 u 60 °C
(puc. 8). 9To moATBEPKIAET IIOJyUEeHHbIEe HaMU
paHee maHHBIE O TOM, UTO O-L-pamMmHO3uma3a
E. erubescens — mMeTasI03aBUCUMBbIT 9H3UM [4].

Takum o6pasoM, B pe3yabTaTe IPOBeIeH-
HBIX MCCJIENOBAHUI OBIJIM OTMEUYEHBI HEKO-
TOpPBIE PA3JINUYNA B AKTUBHOCTH U CTA0MUILHOCTH
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—+—g-L-Rham N, 0,025 Emn —=— g-L-Rham N, 0,05 Emn —a—g-L-Rham N, 0,1 Evn
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Puc. 5. 3aBucumMocTs aKTUBHOCTH O-L-pamMHo3umas
E. erubescens oT BpeMeHH IIPU PAa3TUIHBIX
KOHI[EHTPAIUAX IH3UMA

1204 ® Komtpons B ¢-L-Rham N +
IAYTApOBBIH ATBIErHT
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Puc. 6. TepmocTaGuIBHOCTH O.- L-paMHO3Ua3HI
E. erubescens B IpUCYTCTBHHU IIIyTAPOBOTO
aJbAeruaa:

* — P<0,05
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OcraTouHas aKTUBHOCTE, %

Bpewmsa, u
—+— o-L-Rham R + rmyTamox = 4 -g-L-Rham N + rnyTamod
o-L-Rham R + Mep n = =& ~@-L-Rham N + MepkanmosTanon
—a— o-L-Rham R + gmoTpedTon - = -g-L-Rham N + gumroTperTon
—— KoHTpOns

Puc. 7. 3aBuCHMOCTH aKTUBHOCTH O.-L-pamMHO3MIa3
E. erubescens B mIpuCyTCTBHU peareHToR
THoagucyIbduxHOro oomMena (10 ° M)

o-L-pamuosunas E. erubescens, moayueHHBIX
IpY PasJUUYHBIX YCIOBUAX MHKYyOAIuu. YcTa-
HOBJIEHO, 4TO cTabmiabHOCTh O-L-Rham N B
OCHOBHOM OIIPEIeIAI0T Irugpo)o0HbIe B3aXMO-
meficTBUs, B TO BpeMda Kak aad o-L-Rham R
BKJIAJ 3JEKTPOCTATUUECKUX U TUIPOPOOHBIX
COCTaBJIAIOIUX IIPUMepHO paBeH. IlokasaHo,
YTO arperamus MOJIEKYJI SH3UMOB IIPUBOIUT K
TepMmocTabuansanuu Kak o-L-Rham R, Tak u
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TEPMOIHAKTHUBAIIIA
o-L-PAMHO3HU A3
Eupenicillium erubescens

O. B. I'y0senko
H. B. Bopsosa
JI. 1. Bapbareyw

IacTuryT Mikpo6ioJorii i Bipycosorii
im. II. K. 3a6omorHoro HAH Vkpaiuu,
Kuis

E-mail: nv_borzova@bigmir.net

MeTta poboTu — BUBUYEHHSA 0COOJMBOCTEI TEP-
moinakTuBanil o-L-pamuosunasu Eupenicillium
erubescens I TMOmAJBINTOI PO3POOKU cTpaTerii
migBuIeHHA crabinbHOCTi ensumy. JocaigsxeHo
IBi popmu a-L-pamMHo3umasu, ogeps:KaHi mig gac
BUPOIIyBAHHS IIPOAYIIEHTA HA PIBHUX M:Kepesiax
ByTJIelio (paMHO3a Ta HapuHriH). BeranosieHo,
1o 3a TeMmmepatyp Buinux 3a 60 °C mporiec Tep-
MOiHAKTHUBAIil OMUCYETHCA PIBHAHHAM II€PIIIOTO
OOPAAKY. 3’ sCOBaHO, IO CTabiIbHIiCTE O-L-pam-
HOBUIA3U 3 MIPOAYIIEHTA, BUPOIIEHOr0 Ha HaPUH-
rimi, BusHauaeThcA rifpodoOHNMHU B3aEMOIiAMU,
AKi mepeBaKaloTh HaJ eJeKTpocTaTuuHuMHU. I1o-
KasaHo, III0 arperaia eHsUMHUX MOJIEKYJI MOJKe
3yMOBJIIOBATH iX TepMocTabinisaiiito. Bigsunauerno
BaXKJIMBY POJIb 3QJININKIB IIUCTEIHY Ta, MOYKJINBO,
KaTioHy MeTajy AJd MiATPUMAaHHSI aKTUBHOI (hop-
mu o-L-pamuosuznas E. erubescens.

Knwuwosi cnosea: Eupenicillium erubescens, o-L-
pamMHO3uOas3a, TepMOiHaKTUBAIlid, HaAPUHTIH,
paMHO3a.
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THE THERMAL INACTIVATION
OF Eupenicillium erubescens
o-L-RHAMNOSIDASE

0O.V.Gudzenko
N.V. Borzova
L. D.Varbanets

Zabolotny Institute of Microbiology
and Virology of the National Academy
of Sciences of Ukraine,

Kyiv, Ukraine

E-mail: nv_borzova@bigmir.net

The study of the features of thermal
inactivation of o-L-rhamnosidase from
Eupenicillium erubescens aiming to develop
further strategies for improving the stability
of the enzyme was the purpose of the research.
Two forms of a-L-rhamnosidase were studied.
They were obtained by producer cultivation on
two different carbon sources (rhamnose and
naringin). It was shown that at temperatures
above 60 °C heat inactivation process is
described by the first order reaction kinetics.
It was established that stability of o-L-
rhamnosidase from E. erubescen, grown on
naringin depends on hydrophobic interactions
rather than electrostatic ones. It was shown that
aggregation of enzyme molecules could lead to
their thermal stabilization. The important role
of cysteine residues and possible involvement of
the metal cation in maintaining of active form
of a-L-rhamnosidases from E. erubescens was
highlighted.

Key words: Eupenicillium erubescens, o-L-
rhamnosidase, thermal inactivation, naringin,
rhamnose.





