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AnHoTtamms. [ToxydeHsl HOBBIE CBeJIeHUsI 00 OCHOBHBIX MOP(OJIIOTHYECKHX, KYJIbTYPAIbHBIX U (H-
3HOJIOTO-OMOXMMHUYECKUX CBOWCTBAxX nposxkxken Candida ethanolica mtamma BKM Y-2300 T. Ompe-
JIeJICHbl ONTUMAJIbHBIE YCIIOBHS KYJIbTUBUPOBAHHUS B J1a00OPaTOPUH (CTEIICHb adpaLuy, TEMIIEpaTypa,
pH nurarenbHON cpeapbl, yCTOWYMBOCTh K KOHLEHTpAlMM BELIECTB B MUTATEJIBHOW cpene, BUA U
KOHIIEHTpAIHs OCHOBHOTO HCTOYHUKA yrieposa). OueHeHa criocoOHOCTh MTaMMa K CHHTE3y OHOJIo-
TMYECKHU LICHHBIX KOMIIOHEHTOB: 0K, MOJINCaXapHuI0B, BATAMUHOB, hEPMEHTOB.
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Characteristics of the Yeast Strain Candida ethanolica BKM
Y-2300 T Productivity

A. S. Kiryukhina*

Irkutsk National Research Technical University, Irkutsk, Russian Federation

Abstract. In the modern world, the applying of microorganisms as producers of various valuable
compounds is relevant. Such producers are often yeast Candida, which are used to synthesize various
products — proteins, enzymes, vitamins. One of the representatives of the genus, Candida ethanolica,
is interesting because it uses ethanol as a carbon source. Synthetic ethanol is a convenient raw mate-
rial for the biotechnological process, since it has a lower cost compared to chemically pure carbohy-
drates, is well water-soluble and does not contain impurities. Since the C. ethanolica is insufficiently
studied as a biotechnological object, the aim of the research was the obtaining new information about
the strain Candida ethanolica (BKM strain Y-2300 T). The main morphological, cultural, physiolog-
ical and biochemical properties of the yeast strain were studied. Part of them turned out to be typical
for most yeast of genus Candida. In addition, the strain was facultatively anaerobic with respect to
oxygen. In addition, the most suitable carbon source and its optimal concentration were selected for
this strain. It showed the greatest preference to ethanol when grown in the presence of various carbon
sources (carbohydrates, alcohols, oils). The biggest increasing of cell number and biomass was ob-
served if an ethanol content in the medium was of 1.5% vol. The optimal conditions for laboratory
cultivation for this strain were determined: aeration degree (200 rpm); temperature 37 © C; pH of the
medium (7.0). The yeast were resistant to salt concentrations from 4.5 to 5.0%. The strain was also

© Kuproxuna A. C., 2022

*[Tonusle cBeaeHUs 00 ABTOPE CM. HA IIOCICAHEH CTPAHULIE CTATHU.
For complete information about the author, see the last page of the article.



4 A. C. KUPIOXIHA

tested for the activity of some enzymes important in the food and processing industry: saccharolytic,
proteolytic, lipolytic, amylolytic, catalase, and urease. The most active enzymes were that hydrolyze
sucrose, lipids and proteins. The ability of C. ethanolica to intracellular synthesis of protein, carbo-
hydrates and vitamins was evaluated. This strain formed a small amount of carbohydrates and vita-
mins, but its protein quantity was quite substantial. The maximum amount of protein in the cells
accumulated after 4 hours (from the start of cultivation) and was 31.10 %. This value was at the level
of some well-known producers of cell protein. Thus, the studied strain is a potentially valuable pro-
ducer for the biotechnology industry as a source of cell protein, glycosidase, lipase and protease.
Further studies that are more specific are required to exploit the biosynthetic potential of this strain in
industry.

Keywords: microbial feed protein, proteases, lipases, Candida ethanolica, cultivation conditions.
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Beeoenue

Ha ucnosp30BaHMM MUKPOOPTraHM3MOB OCHOBAaHO MHOYECTBO COBPEMEHHBIX
OMOTEXHOJIOTUYECKUX TPOIIECCOB: JAPOXIKH, MUICIHUAIBHBIE TPUOBI, OaKTepUU
SIBIISTIOTCS. OCHOBOM TIPOM3BOJICTBA PA3IMYHBIX I[CHHBIX KOMITOHEHTOB. J[poxoku
HCIOJIB3YIOTCS B TEXHOJIOTHIX IMOJIy4eHUsI (PEPMEHTHBIX MpenapaToB, OpraHuue-
CKUX KHUCJIOT, CIIUPTOB, YIIIEBOJIOB, OCITKOB, BUTAaMHHOB [Abbas, 2006]. Yarie Bce-
ro JUIsl OMOTEXHOJOTMYECKHX Ieled MPUMEHSIOT KYJIBTYPHl IAPOXKEH, OTHOCS-
mxes K pogam Candida, Trichosporon, Rhodotorula, Saccharomyces, Torulopsis,
Hansenula [ Ipoxxu B coBpeMeHHOH ... , 2016]. Taxk, npoxxu pona Candida n3-
BECTHBI B KadecTBe npoayleHToB oenka (C. utilis [ Xabubynuna, KpacHomTanoBa,
AnyumeBa, 2015], C. scotti [OmapoBa, Omapos, 2016], C. tropicalis [Xpamosa,
ConpynoBa, 2011]), depmenros (C. parapsilosis [['ackapora, 2015]), BUTAMUHOB
(C. krusei [IlponyunpoBanue BUTaMHHOB ..., 2013], C. famata [Stahmann, Re-
vuelta, Seulberger, 2000]). OgHUM W3 MHTEPECHBIX MPEACTABUTENCH pONa SIBIIS-
totcst npoxoku C. ethanolica: B KadecTBE UCTOYHUKA YTIIEPOIa OHU MOTYT HCIIONb-
30BaTh 3TaHOJ. CHHTETUYECKHUN 3TAHOI SBISICTCS YIOOHBIM CBIPHEM IS OHOTEX-
HOJIOTHYECKOTO TIpoIiecca, TOCKOJIBKY UMeeT 0oJiee HU3KYH CTOMMOCTbH IO CpaB-
HEHHWIO C XMMHYECKH YHCTHIMH YTJIEBOJAaMH, XOPOIIO PacTBOPUM B BOJIE, HE CO-
nepxut npumeceii’ [Kyxapenko, Bunapos, 2001]. AHanu3 crenuanbHeIX MyOmIu-
KAl MMoKa3aj, 4To MHPOpMaIMKu 00 3TOM BHJE APOXIKEH Kak 0 TIPOIYIICHTE He-
JIOCTaTOYHO. B CBSI3M ¢ 3TUM HEIhI0 HACTOAIICH pabOTHI CTAJO MONYYEHHE pac-
ITUPEHHBIX 3HAHUH O CBOICTBaxX ofgHOTro U3 mraMMoB C. ethanolica.

Mamepuanvt u memoowt

B xawectBe mpoayueHta wucnonb3oBanu apoxoku Candida ethanolica
Rybarova, Stros et Kockova-Kratochvilova 1980 mramma BKM Y-2300 T u3
KoJuieKiud MHcTUTyTa OHOXMMUU H  (DU3HONOIMM MHKPOOPTaHU3MOB UM,
I'. K. Ckpsiouna PAH.

! IWramm apoxokeit Candida ethanolica — npopyuent 6uomaccer: nar. Poc. ®@enepanuu 2061751, Bpasuue-
Ba P. H., Carpyrounos A. /I., bnaronarckas B. M., I'panosa H. Bb., Epommmn B. K., Canuxosa H. A., Illepo-
Ba T. JI., biimnueBckas H. f., Yucrsakosa T. U., 3aukuna A. U., bysypr-3age M. JI., Ucakosa E. II., Poraue-
Ba P. A. Ne RU2061751C1; 3asBmn. 13.04.92; ony6s. 10.06.96. Bron. Ne 16.
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[lItamMmMm KyJIbTUBHPOBAIM B KOJIOax DplieHMeilepa Ha CHHTETHYECKOH MHUTa-
TENBHOHN cpene cienyromero coctaea, r/n [Bypesan, 2003]: NH4H,PO4— 10,0;
K;HPO4— 10,0; MgSO47H,0 — 0,7; FeSO47H,O — 0,0125; MnSO4-7H20 —
0,0125; ZnSO4-7H,0 — 0,0125; NaCl — 0,0063, pH cpensr 7,0, peskum cTepuinza-
mn — 1 atM 15 MuH. AHa’poOHBIE YCIOBUS CO3JaBajii KyJIbTHBUPOBAHUEM B TEp-
moctare BD53 (Binder, ['epmanusi); aspoOHbBIe ycIOBUSI — KYJIbTUBUPOBAHUEM B
unkyOaunonHoM meiikepe CERTOMAT BS-1 (Sartorius Stedim Biotech, I'epma-
Hust). Koppextuposky pH npoBoauiu BHECEHHEM B ITUTATENIBHYIO CPEy CTEPHIIb-
HbIX pacTBOpoB 1%-H0M H,SOsm 1%-H0it Na;COs. UyBCTBUTEBHOCT APOXOKEH
K KOHIICHTPALMH XJIOPUAa HATPHUs OLEHUBAJIH 110 MX BO3MOXXHOCTU PACTH B MSICO-
nentoHHoM OynmsoHe (MIIB).

KonniecTBO KJIE€TOK IpOXKKeH KOHTPOIMPOBAIW MO ONTHYECKON IIIOTHOCTH
Ha poromerpe KOK-3 (30M3, Poccust) npu aimrHe BOTHBI 540 HM U IJTUHE ONTH-
yeckoro mytd 10 MmM. Ompenenenne 6MOMaccsl IpOXIKEH OCYIIECTBISUIN TPAaBH-
MeTpudeckuM MetonioM [bypesH, 2003; Sonnleitner, Locher, Fiechter, 1992].

B pabote ncnonp30BaHbl KIACCHYECKHE MUKPOOHOJIOTHYECKUE METObI IPH-
KU3HEHHOH JWArHOCTUKH MHUKPOOPTraHM3MOB (MOp(hooruyeckux u (u3nonaoro-
onoxumuueckux npusHakos) [Cemymmna, MonaxoBa, ['ycaposa, 1991; Herpycos,
Eroposa, 3axapuyk, 2005]. M3yuenne mramMmma Ha COCOOHOCTH K CHHTE3y IICH-
HBIX KOMIIOHEHTOB MPOBOJMIN IO HECKOJIBKUM KPUTEPHUSIM: HAJTHYHIO BHEKIETOU-
HBIX depMmeHTOB [Aebi, 1984; Cofactor engineering: a novel ... , 1998; Kanutuna,
2012; Beinenenue u uzyuyenue ..., 2017; Cemanun, Bacunnes, 3onoryxun, 2017;
CKpHUHMHT yPEOIUTHIECKUX MUKPOOPTaHU3MOB ... , 2019; JlonkoBa, [loHkos, 2021;
WBanunkoBa, bybees, LlpipeHos, 2021; HccrenoBanne 3PeKTHBHOCTH AECTPYK-
mu ..., 2021], cogepxanuto Oenka B wieTke [BysyH, Jxemyxamze, Mueniko,
1982], coneprkanmro yrieBogoB B kiietke [Cofactor engineering: a novel ..., 1956],
crocoOHOCTH K cuHTe3y pubdodiasuna [British Pharmacopea, 2007].

Pezynomamot u oocysicoenue

brun omnpeneneHsl 0oCHOBHBIE MOP(OIOTHYECKHE, KyJIbTypalbHble U (HU3NO0-
JIOrO-XMMHUYECKHE CBOMCTBA APOXOKEH n3ydaemMoro mramma (tadm. 1).
Tabnuya 1
OcHOBHBIE MOP(OIOTHYECKHE, KyJIbTypabHbIC U (PU3HU0IOr0-XMMHYECKUE CBOMCTBA
npoxxxeit C. ethanolica mramma BKM Y-2300 T

Ipu3snak XapakTepucTuka

Mopornoruueckue coiictsa (1-cyT KyIbTypa)

Pa3mep kierox OBaJIbHbBIE UJTH KPYTJIble KIeTKH 4,4—5+5,7-6,2 MKkM
Xapakrtep coeAMHEHHs Becnopsiiouno

KynpTypanbHele cBoiicTBa
PocT Ha arapu3oBanHoii cpene Komonun umeroT kpyriyio GopMy ¢ pecTOHIATHIM KpaeM,
(6%-Hbr1ii cycio-arap) JIraMeTp KOJTOHUH 1-1,5 MM; TOBEpXHOCTH ITaKast; IpOQHIb

IJIOCKUH U30THYTHIHM, MaTOBBIM U HEIPO3pauHbLii; LIBET OT
6eIoro 10 KPeMOBOTO; Kpai ITafKuii; CTPYKTypa OJHOPOI-
Hasi, KOHCUCTEHIIMS MsrKas, Jerko CHUMAeTCs ¢ arapa

PocT Ha »xuaKkoil nuTaTenbHON YMmepeHHas creneHb nomytHeHus. [1n€Hka Tounas riaakas.
cpeznie (6%-Hoe MUBHOE CyCII0) OcaJloK OTCYTCTBYET
PocT Ha ckomeHHO# cpene IToceB ymepeHHbIH, CIIJIOMIHON C BOJHUCTHIM KpaeMm. L{BeT

(6%-Hbl1ii cycno-arap) KpeMoBblid. [T0BepXHOCTb I1ajKas ¢ MATKOH KOHCUCTCHIUEH
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Oxonuanue tabdi. 1

TIpusHax XapakrepucTuka
CriopooOpa3oBaHue OT1cyTCTBYET
Dun3nonoro-0HOXMMHUIECKHE TPH3HAKI
Hcnonp3oBanue a30Ta MUHEpab- OtcyTcTByeT
HBIX COJICi
Vcnonp30BaHue MOJIEKYJISIPHOTO OtcyTcTByeT
a3oTa
CnocoOHOCTh K JCHUTPU(PUKALINT OTcyTCTBYET
Poct Ha cuHTeTHYECKO TTHTA- Cna0boBBIpaKEHHBIN POCT (IJIs1 YBEIMUEHHUS POCTa HEOOXOIUMO
TEeNBHOHU cpene IPUMEHSTH B KAUECTBE CTUMYJISITOPA APOXKIKEBOH IKCTPAKT)
OTHOLIEHHE K MOJIEKYIIPHOMY @akyapTaTUBHEIN aHAPOO
KHCIIOPOLY

Pe3ynprarel mccnenoBaHUs CHOCOOHOCTH INTaMMa K POCTY Ha Pa3IUYHBIX
WCTOYHHUKAX YIJIepoja MpeacTaBieHbl Ha puc. 1. KoHueHTpauus UCTOUHMKOB yT-
nepona coctasuia 1,5 % 006. MakcuMallbHBIN MPHUPOCT YHCIIA KIETOK APOMOKEH
yepe3 24 1 Obu1 3adUKCHPOBaH MpH pocTe Ha dtaHoie: 8,2 %. Haubompmmmii mpu-
poct 6uomacchl coctaBuit 70 % B ONMBITHBIX 00pa3sliax, €CIu UCTOYHUKOM YTIepo-
I1a OBLI ATAHOJL.

6.5

Haromennaa 6HoMacca, 11
-
il
[=]

JorapHjM 1HEIa K1eTOK
L=

0.50

0.00

- & & s @
- E‘ 3 3 S g
= 5 5 g 2 2 =2
5568243 4 53
= E Ewv & & R
& S @ = E v 2 =
= L RN CE52S8syg
3 v B 2 & g © & 2 9 ; 8 ©
P c 2 2N % g € 2z 58 e £
D fgge 2 8 SE s~ % ©om
- L @ = " c g f 2 2
HeTouHHK yriepoda Heroynnk yraepona

Puc. 1. Xapaxtepuctuku pocta npoxxei C. ethanolica mtamma BKM Y-2300 T Ha pasHbIx

HCTOYHHKAX yrieposa. Y cioBHble 0003Ha4eHus i puc. 1-3: -0y B 244
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Jlanee ompenenuin ONTHUMAIBLHOE COAEPKAHUE ITAHOJA KaK UCTOYHHKA YT-
Jepoja NpU KyJIbTUBUPOBAHWHU. BBISCHEHO, YTO KHU3HEACATEILHOCTh IPONOKEH
COXpaHSeTCS TPW KOHIIEHTpaluu 3taHoia B mHTepBane 0,5-10,5 % 06. Maxkcu-
MAaJTBHBIN TIPUPOCT YHCIIA KIETOK M OHOMAacChl OTMEYAJICS TPH COAEPYKAHUU ITa-
Hona 1,5 % 006. (puc. 2). [lpu conepxanum 3tanona 6onee 10,5 % 006. apoxoku
MOTUOAIOT.
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Puc. 2. Tlokazatenu uncineHHOCcTH U 6rnoMaccs! nposokeit C. ethanolica mramma BKM Y-2300 T
B OKCHEPUMEHTE M0 MoA00pY ONTHMAIIbHOW KOHIEHTPALMU 3TAHOJA KaK MCTOYHUKA yrIIepoja IpH
KyJIbTUBHPOBAHUH

s oripeneneHrss ONTUMAIIBHOW CTETICHHW a’pallud, Temreparypsl, pH, ot-
HOIIICHMS K XJIOPUIY HATPHUS APOXKH BBRIpAIIUBAIIN B TedeHue 24 4 (puc. 3).
MaxkcuMalbHBIH MPUPOCT Yuciia KieTok u Ouomaccsl (8,0 u 80 % cooTBeTCTBEH-
HO) 3adUKCcHpoBalu MpH cTeneHu adparuu 200 06/mMuH (cM. puc. 3, a).
Jluamas3oH pocTa JpoXiKeil HaXOUTCs B TeMIIEpaTypHOM HHTepBaie oT 22 10
55 °C. OnTuManpHOW TeMIepaTypod KyJIbTUBHpoBaHHS sBisiercs 37 °C: gucio
KJIETOK W OMoMacca B 3TOM BapuaHTe BO3pociv Ha 8,5 u 82 % COOTBETCTBEHHO

(cwm. puc. 3, 0).
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KyneruBupoBanue mukpooprannsma npu pH ot 6 g0 8 (cM. puc. 3, ¢) moka-
3a]l0, YTO MAaKCHUMallbHOE YBEIMYEHHE 4YHcla KIETOK M TPUPOCT OHMOMACCHI
HaOIIoar0TCs B HeWTpanpHO cpere: 8,5 1 83 % COOTBETCTBEHHO 1O CPAaBHEHHIO
C UCXOJHBIMHU 3HAYCHUSIMU (CM. puc. 3, 8). B cimabokucioi cpeme pocT MHKPOOP-
raHu3Ma MOJIHOCTHIO OTCYTCTBOBAJ.

Jpoxoku OKa3aluch YCTOWYMBBI K KOHIEeHTpamwu comu ot 4,5 mo 5,0 %:
MPHUPOCT urcia kietok coctaBui 20 %, a 6momaccsr 128 % (cm. puc. 3, 2).

s uccnemyeMoro mraMMa MpoBEIH M3ydYeHHE aKTUBHOCTH psinia (hepMeH-
TOB: CaXapOJUTHUECKUX, MPOTECOJUTUYECKHUX, JHITOIUTHICCKUX, aMUIOIATHYEC-
CKHX, KaTajiasbl, ypeassl. Pe3yabTaTsl MpeACTaBIeHB B Ta0. 2. AHAIN3 pe3yiabTa-
TOB TMOKa3al nepcnekTuBHocTh C. ethanolica Kak MpoAyLeHTa TIIMKO3UAa3, JIHIA3,
mpoTeas.

Tabnuya 2

Breknerounstit komiieke apoxokeit C. ethanolica mramva BKM Y-2300 T

Tumn akTUBHOCTH, XapakTepucTaka Metona /
. Pesynbrar
tdhepMeHT KPUTEPHA OLICHUBAHUS
[TonoxxurenbHas peakuus Ha
[MurarensHbie cpensl ['ucca / n3me- MaJbTO3y, caxapo3y, III0K03y;
Caxaponutryeckas HEHHE OKPAaCKU HHIWKATOpa, HAJIM- | Tra3000pa3oBaHUE HE HAOIIOIANH.
AaKTHBHOCTh 4ne ra3000pa3oBaHus B TUTATENb- OrtpunarenbHas peakiys —
HOH cpene Ha JIAKTO3y, paMHO3Y, KCHJIO3Y,
MaHHO3Y
JXenaruHasza — B IENTOHHON BOAiE U
MIIb ¢ no6anenuem 12%-noro OO6namaeT 3HAYUTETHHOMN
IMporeonuTnyaeckas pacTBOpa XKenaTHHa; Ka3enHas3a — aKTHBHOCTBIO Ka3eHHa3bl; (ep-
aKTUBHOCTb Ha 3%-HOM MOJIOYHOM arape / MEHT JXeJaTHHa3a NMeeT cI1abo-
HaJIMYHE 30H POCTa B IINTATEILHON BBIPKECHHBIN XapaKkTep
cpene U €€ pa3KmKCHUs
Bynbon llItepHa (rauuepuH, ous- O0nanaet JIUMIMOIUTHIESCKON
Jlunonurryeckas
KOBOE, COCBOE, JILHSIHOE Macia) / AKTHBHOCTBIO (HA OJINBKOBOM U
aKTHBHOCTh
POCT MUKPOOpPraHH3Ma COEBOM Maciax)
BripamuBanue Ha nuTaTebHON
AMunonuTHyeckas AMMIIONUTHYECKAS! aKTUBHOCTD
cpele ¢ KpaxMayioM / pocT
aKTHBHOCTh OTCYTCTBYET
MHKpPOOpTaHn3Ma
O6paboTka 1-cyTOUHOH KOJTOHHU CrnaboBbIpakeHHAs! aKTHBHOCTh
Karanaza npoxcked 1%-Hol nepeKkuchio (depmenra
BOJIOpoJa / BpeMs OsIBJICHHS ITeHbl | (BpeMs oOpa3oBanus neHsl S0 ¢)
KynbsTuBupoBaHue Ha MUTAaTENbHOM
Vpeasa cpele ¢ MOYEBHHOM / HaTIue DEepMEHT OTCYTCTBYET
pOCTa MUKPOOPTaHHU3Ma

CnocobHocTh C. ethanolica k CUHTE3UpOBaHUIO OeliKa, YTIEBOAOB W BHTa-
MUHOB Tpe/cTaBieHa Ha puc. 4. MakcuManpHOE KOJIMYECTBO Oellka B KIJIETKax
HaKaIuIMBaeTcss 4yepe3 4 4 OT Hauvana KyJlbTUBUpoBaHHS U coctasiseT 31,10 %
(cm. puc. 4, a). CpaBHeHue ¢ apyrumu rpubkamu pojna, Hanpumep C. tropicalis
(28,1-36,6 %) [TexHonormdeckue OCHOBBI momydeHus ..., 2018], C. maltosa
(49 %), C. utilis (50 %) [Cmupnosa, 2012], BesiBHIO, uto C. ethanolica Taxxe
MOYET OKa3aThCs MEePCIEKTUBHBIM MPOIYIIEHTOM KOPMOBOTO O€JKa.
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MakcumanbHOe KOJIMYECTBO YIJIEBOJOB B OMOMAacce HAaKaIUIMBAJIOCh yepe3
8 9 OT Hauana KyJIbTHBHPOBAHUS U cocTaBisuio 1,16 % (cm. puc. 4, 6). CpaBHEeHHE
mramMma ¢ APYTUMH TPOAYUEHTAMH YTJIEBOJOB BBISBHIIO €ro Ciadyio croco0-
HOCTh K cuHTe3y 3Tux komrnoHneHToB (C. utilis — 30 %, Leucosporidium scottii —
32 % [Xpomoga, 2012]).

MakcuMallbHOE KOTHYeCTBO prbOodiaBuHa B KIETKaX OBUIO 3aUKCHPOBAHO
cnycTst 22 9 KynbTUBUpoBaHus U coctaBmio 1,075 mMkr/n. CnocoOHOCTh M3y4eH-
HOT'O IITaMMa K CHHTe3y pubo¢iaBuHa HEBEIMKA B CPABHEHUHU C MPOMBIILICHHbI-
MU [ITaMMaMH{, MPUMEHSIEMbIMH C O3TOW IIeNbIO: HANpUMeEp, IITaMMBI

M3ectus HpkyTekoro rocyapersennoro ynusepeutera. Cepis «Buosorms. Dxonorusy, 2022, T. 39. C. 3-14
The Bulletin of Irkuisk State University. Series Biology, Ecology, 2022, vol. 39, pp. 3-14



[IPOJYKTUBHOCTD APOXKEN CANDIDA ETHANOLICA 11

Eremothecium ashbyi w E. gossypii npoayuupytor no 150 mr/nm Buramuna B,
[[Inuuka, CemenoBa, Kysnenona, 2011].

3akniouenue

B xonme mpoBenEéHHBIX HCCIENOBAHUN OBLIM M3yYCHBI pa3IMYHBIC CBOHCTBA
mramma npoxokedt Candida ethanolica. Tlony4eHbl JaHHBIE O €0 OCHOBHBIX MOP-
(hOOTHIECKUX, KYIbTYPATbHBIX U (DU3UOJIOTO-OMOXHMMHYECKIX XapaKTEPUCTHKAX.
OrmpeneneHsl ONTHUMANBHBIE YCIOBUA IS JIaOOPAaTOPHOTO KyJETHBUPOBAHUS
mraMMa (CTereHb a’palliu, TeMneparypa, pH nuraTenbHO#M cpeibl, yCTOWYHMBOCTh
K KOHIIEHTPAIIMH BEIIECTB B IIUTATENLHON cpelie); BRIOpaH Hanboiee Mo X0
HWCTOYHUK YTJIEPOJia — 3TAHOJ U YCTaHOBJIEHA €r0 ONTHMAaJIbHAas KOHIIEHTpAIIUS.
BrisiBnena cnabasi cmiocOOHOCTh IITaMMa K CHHTE3Y MOJUCAaXapujoB u pudodia-
BrHA. OJHAKO APOXOKH OKa3alWCh CHOCOOHBI 00pa3OBHIBATH OBOJHHO 3HAYH-
TETHHOE KOJMYECTBO BHYTPHUKIETOUHOTO Oenka. Kpome Toro, oHHM ToKasaid Io-
BOJIBHO 3aMETHYIO CIIOCOOHOCTH K CHHTE3Y HEKOTOPBIX (PEPMEHTOB, MMEIOIIHX
3HaueHHE B MUIICBON M mepepadaThiBarOIIEH MPOMBINIICHHOCTH: JTUIIOIHTHYC-
CKHX, IPOTEOIUTUYECKUX, TTTUKOJIUTUYECKUX.

UccnenoBanHbIil MITaMM SIBISICTCSl TMOTEHIIMATBHO IIEHHBIM TPOIYIICHTOM
JUIsi OMOTEXHOJIOTHYECKON MPOMBIIUIEHHOCTH KaK MCTOYHHK KOPMOBOTO Oelka,
TJIMKO3W/a3, JIMIa3, mporeas. TpedyroTcs nanbHelne, 0oilee KOHKPETHBIE WC-
ClIeIOBaHUS JJIS HKCIOJIb30BAaHMS OMOCHHTETHYECKOIO IIOTEHIMala JaHHOTO
TaMMa B OMOTEXHOJOTHYECKOM MPOMBIIIIIICHHOCTH.
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