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AHHOTALMSA

OO0wexThI uccienoBanus: rpudsr pogos Aspergillus u Penicillium, xpansimuecs
B  Koekuusax Jaboparopun  (epmeHToB U nabopatopun  «Kommekuus
MUKpoopranu3moB» MHctutyTa mukpooduonorun HAH benapycu.

Llenp paboOThI: XapakTEpUCTUKA YCIOBUN TIYyOMHHOTO KYyJbTUBHUPOBAHUS
MHULETUATBHBIX rpuOOB-IPOYIIEHTOB XOJIECTEPOTIOKCHIA3 151 CBOJCTB,
CHUHTE3UpPYEeMOro uMu (epMeHTa.

B pesynbrare npoBelieHHOW padOThl OBUIO YCTAHOBJIEHO, YTO HAWITYyUIIHUMHU
YCIOBHSIMU ISl POCTa M CHHTE3a XOJIECTEPOJIOKCH]IA3 HCCIEAYEMbIMU IITAMMaMHU
MUIEHATBHBIX TpuOoB pomo Aspergillus m Penicillium senstorcs temmeparypa
26°C u pH nwurarensHoi cpeast 6,0-8,0. [loGaBnenue 2,5-5,0% wMenaccbl B
MUTATENBHYIO CpeAy NpU KyJIbTUBHpOBaHUM rpuboB pona Aspergillus mpuBoamno k
YBEIMUEHUIO XOJIECTEPOIIOKCHUIa3HOM akTUBHOCTH B 2,0 paza. [[ns mcciemoBaHHBIX
mramMMoB rpuboB poma Penicillium MakcuMmanbHBI  ypOBEHb 00pa3oBaHUs
XOJIECTEPOJIOKCUIA3 MPOUCXOAWI TpH a00aBiIeHUU B nuTaTenbHyro cpeny 0,1%
XOJIECTepHHA M HayalbHOM 3HaueHnu pH nuratensHO# cpenst 6,0-8,0.

[Ipu npoBeneHUM KOHLEHTPUPOBAHUSA U OYUCTKUA (PUIIbTpaTa KyJbTYypaJbHOU
XKUIKOCTH OTOOpAaHHBIX IITAMMOB MHIIEIUAIBHBIX TpUOOB Ha sYEHKe IS
yIbTpaUIbTpauuu OpU MOMOUIM YJbTpaduiabTpaloHHbIX MemMOpan YIIM 10 u
YIIM 20 yCTaHOBJIEHO, YTO ONTHMAJBbHBIM SIBJIIETCA KOHLEHTPUPOBAHHUE Ha
memOpane YIIM 20 (Ckopocth koHneHtpupoBanusi — 0,8 mi/muH, motepu — 0,37-
6,0%).

AHanu3 OCHOBHBIX CBOMCTB XOJIECTEPOJOKCHAA3 MOKa3all, YyTo s (hepMEHTOB
BCEX MCCIICIOBAHHBIX INTaMMOB onTuMaibHOe 3Hauenne pH — 7,0. Hambonee
IIMPOKKMM JMana3oHoM 3HaueHuit pH-onmtumyma (4,0-9,0) xapaxtepuzoBaics
P.chrysogenum. Yto kacaercs pH-cTaOMIBHOCTH XOJIECTEPOIOKCUIA3 HCCIIETYEMbIX
IITAMMOB, TO JIYYIIUM IO JJAHHOMY ITOKa3aTelio oka3aiuch Gpepmentsl P. roquefortii
(mnamazon 3Hayenwit pH coctaBun ot 2,0 go 10,0 ¢ coxpanenuem 13,9-100,0%
(epMEHTaTUBHOM akKTHMBHOCTH) U A. Niger (octaToyHas aKTHBHOCTh cocTaBuia 14,3-
42,9 % B nmmanazone pH 2,0-7,0). XomjecTteponoKkcuaasbl BCEX HMCCIEAYEMBIX
IITAMMOB BBIJIEPKUBAOT Harpeanue 10 50°C B TeyeHue 1 4, a TeMmeparypHbIi
ONTUMYM HCCe0BaHHBIX hepMeHTOB cocTaBisieT 20-30°C.



MINISTRY OF EDUCATION REPUBLIC OF BELARUS
BELARUSIAN STATE UNIVERSITY
BIOLOGICAL FACULTY
Microbiology department

M.V.
MUNTSIANAVA

CHARACTERISATION OF MYCELIAL FUNGI - PRODUCERS
OF CHOLESTEROL OXIDASES

Abstract to the master of science thethis

Scientific supervisor:
candidate of biological sciences,
senior researcher Zhukouskaya L.A.

Minsk, 2022



ANNOTATION

Object of study: fungi of genera Aspergillus and Penicillium maintained in
collection of laboratory of enzymes and deposited in Collection of microbial cultures
Institute of Microbiology, NAS of Belarus.

Aim of study: investigation of conditions optimal for submerged fermentation
of myecelial fungi — sources of cholesterol oxidases and properties of synthesized
enzymes.

It was found us the result of completed research that the best conditions for
growth and synthesis of cholesterol oxidases by the studied strains of fungi
Aspergillus and Penicillium were achieved at temperature 26°C and pH of the nutrient
medium 6,0-8,0. Addition of 2,5-5,0% melasses into the cultural medium of
Aspergillus fungi increased 2-told cholesterol oxidases activity. For the studied
strains of Penicillium genus the maximum level of cholesterol oxidase production
was recorded upon supply of 0,1% cholesterol into the nutrient medium at initial pH
value 6,0-8,0.

Concentration and purification of cultural filtrates from the tested strains of
mycelial fungi at ultrafiltration cell using membranes UPM 10 and UPM 20 has
revealed the optimum condensation regime with UPM 20 membrane (condensation
rate 0,8 ml/min, product losses 0,37-6,0%).

Analysis of major cholesterol oxidase properties proved that optimal pH for the
action of all examined enzymes equals 7,0. P. chrysogenum is distinguished by the
widest range of pH optimum (4,0-9,0).

As to pH stability of cholesterol oxidases, the leadership is had by enzymes of
P. roquefortii (pH range for enzyme action from 2,0 to 10,0 with 13,9-100,0%
retention of enzyme activity) and A. niger (residual activity 14,3-42,9 in pH interval
2,0-7,0).

Cholesterol oxidases of all studied cultures with stand heating up to 50°C
during 1h while the temperature optimum for fungal enzymes varies from 20°C to
30°C.
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AHATALBIS

AO'exTel nmacienmaBaHHS: TpeIOBI poxay Aspergillus i Penicillium, skis
3axoyBalolllla ¥ KaJleKIbIsaX Jabdapatopbll depmeHTay 1 nabaparopsii "Kamekipis
Mmikpaapranizmay" [acTeiTyTa Mikpabisuiorii HAH Benapyeci.

MbaTta pabGoThl:  XapakTapbICThlIKa YMOY  TJbIOIHHara KyJIbThIBaBaHHS
MITITISUTBHBIX TPBIOOY-TPaAyIPHTAY XalecTIposaKciaas i yiuaciiBacisy (epMeHTy,
sKI CIHT33yeIa 1a3eHHbIMI TphIoami.

VY BBIHIKY BbIKaHaHai Mpaibl ObUIO YCTAaHOYIIEHA, IITO HAaMIENIbIMI YMOBaMi
JUISS. POCTY 1 CIHTI3y XajlecTIpojiakcias JacienaBaHbIMi IITaMaMi MiIJIisSUTBHBIX
rpeidoy pomay Aspergillus i Penicillium 3'synsrorma tommeparypa 26°C i pH
naxslyHora acsponass 6,0-8,0. [amanue 2,5-5,0% Menacsl ¥ nmaxXpIyHOE acapoaa3e
Ipbl  KyJbThIBaBaHHI TpblO0OY poxy Aspergillus mnpeBonzina ma maBedivudIHHS
XaJIlecTApoIakcia3Hai akteryHacii ¥ 2,0 pas3sl. Jls macienaBaHbIxX mrtaMay rpbiooy
poxy Penicillium makciManbHBI Y3poBeHb MPATYKIIBI XaJIECTIPOTIAKCITa3 aa0bIBayCsI
npbl JafgaHH1 ¥ naxsryHoe acspoansze 0,1% xanecTapbiHy 1 Ha4aTKOBBIM 3Hau3HHI pH
naxXeryHora acspoamss 6,0-8,0.

[Ippl mpaBAI3€HHI KaHUPHTPaBaHHSA 1 aubIlCTKI (uIbTpaTa KylbTypaldbHail
BaJKacll aaabpaHbIX IITamMay  MIIDPISUIBHBIX — TPeIOOY HA  SIUDUIBL IS
yIbTpadiIbTpalbll Opbl Aanamose yiabTpaduasTpanbiiabix Memopan YIIM 10 1 YIIM
20 ycraHOyJeHa, IITO aNThIMAIbHBIM 3'SYJIsiCllla KaHIPHTpaBaHHE Ha MeMOpaHe
VIIM 20 (xyTkacup kaHipHTpaBanHs — 0,8 mi/min, ctpatsl — 0,37-6,0%).

AHami3 acHOYHBIX YJIACIIBAaCLAy XalleCTIpOJIaKcima3 Tmakaszay, IITo IS
dbepMeHTay yCixX JaclielaBaHBIX INTaMmay anTbiMaibHae 3HaudHHEe pH — 7,0.
HaiiGonpimr  msIpokiM — Jplsna3oHaM  3HauwdHHAY  pH-onteimymy  (4,0-9,0)
xapakrape3aBaycs  P.  chrysogenum. Illto  Teupmma  pH-crabimpHacIi
XaJIeCTIPOIAKCIIa3 AaciaeaBaHblX MITaMay, TO JICHIIBIMI 1A Jaq3eHbIM IaKa34bIKy
anbInyJtics pepmentsl P. roquefortii (mpisma3on 3uausnusay pH cknay ax 2,0 aa 10,0
3 3axaBanHeM 13,9-100,0% depmeHTaThiyHaii akThiyHaciii) i A. niger (pamTkaBas
akThIYHACIb ckinana 14,3-42,9% y neisnazone pH 2,0-7,0). Xanecreponakcinassl ycix
JacienaBaHbIX IITaMay BbITpbIMIIIBatOLb HarpaBaHHe na 50°C Ha mpausary 1 T, a
TAMIIEpATYpPHBI ONITHIMYM JlaciefaBanbiX hepmenTtay ckinagae 20-30°C.



