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PEKOMOMHAHTHOTO JAPOXXKEBOro mramma Schizosaccharomyces
pombe mpu HHU3KHUX 3HadeHUsIX pH KyJnbTypanbHOW XKUIKOCTHU

BurocuHTe3 MOIOYHOM KHUCIIOTHI € UCIOJIb30BAaHNEM PEKOMOMHAHTHOTO JIPOOKEBOTO ILTAM-
Ma Schizosaccharomyces pombe ocymectsnsics 6e3 pH-craruposanus. OOHapyxeHo,
4TO aKTHBHBIN OnocuHTe3 MK mponcxonun B TedeHue 24 4 nocie nepexona KyJabTyphl B

cTaloHapHyto (aszy. CKOpOCTh MOMIOMIEHHUS TIIFOKO3bI M3 CPEbl MOHKAIACh C YMEHb-
LIEHHEeM CTENEeHHU a’palliu MpU KyJbTUBHMPOBaHUM B mpodupkax. Konnenrpauus MK B

KyJIBTYpaJIbHOM KHUIKOCTHU B epMeHTepe nocturaia 63 /1 3a 95 u; mpu atom pH KK cHu-
sxasies 10 2,36 K KoHIly npouecca. B atux ycnosusix okosio 95% sceit MK B KOK Haxonu-
JIOCh B HEAAUCCOLIMMPOBAHHOI (opMe.

Kniouesvie cnosa: adpauus, JposKikKH, KyJIbTUBUPOBAHUE,

charomyces pombe.

MorouHas kucaoTa (2-ruJpoKCUIPOTMOHOBAs
KHCJIOTa) SIBISIETCS BOCTPEOOBAaHHBIM IPOIYKTOM
JUTsl pa3HbIX OTpaciieil MPOMBIIIEHHOCTH. Tpaauuu-
OHHBIE 00J1aCTH ee PUMEHEHH — JTO MUIIeBas, hap-
MalleBTUYECKasl, KOCMETUYECKAsi U KOKEBEHHas OT-
paciu. OTHOCUTENBHO HOBAast U OBICTPO Pa3BUBAIOIIIA-
scst obnacte npumenenust MK — ucnons3zoBanue ee
JUTS IPOU3BOJICTBA OMOIETPANPYEMBIX TIOJTMMEPOB
pacTBopuTenel (MOMUIAKTUTOB, 3THUTakTara) [1].
[Iporno3upyercs, 4to MupoBas norpedHocts B MK
coctaBuT A0 150 ThIC. T B rOA [2].

B MukpoOuonorndeckoi MpOMBIIUIEHHOCTH
TPaAULIMOHHBIMU MPOAYLEHTAMH JIAKTaTa SIBJSIOTCA
OaKkTepHabHBIE IITAMMBI, KOTOPBIE CHHTE3WPYIOT
€ro Mpu HeHTpanbHbIX 3HaueHusX pH cpenbl. OmHako

MOJIOYHAsl KHUCJIOTa, HU3KKE 3HadeHus pH, dpepmentep, Schizosac-

Ha dTanax BhIIEJIEHU U OYUCTKH cott MK HeoOxomu-
MO TIepeBOIUTH B (hOpMY CBOOOAHOM KHUCIOTHI, KOTO-
pasi siBisieTcs Ooliee TPEANOYTUTENLHBIM, YeM JIaK-
TaT, KOHEYHBIM TPOIYKTOM. [loaTOMY TpHBIEKaTeTh-
HBIM HaIlpaBJICHUEM B COBEPIICHCTBOBAHUHA MHUKPOO-
Horo npoiiecca nonyueHust MK saBnsercs Onocunres
KHUCJIOTBI MPU HU3KKUX 3HaYeHUsX pH, mpu KoTOphIX
OCHOBHA$ 4acTh IIeJIEBOTO MPOIYKTa HAXOIUTCS B He-
JIMCCOIIMIUPOBAHHOM COCTOSTHHH.

Hpoxokn 001agaroT yCTOWIUBOCTRIO K HU3KAM
3HaueHUsIM pH, 4TO MaeT UM MPEUMYIIECTBO Mepen
JIPYTUMHU MUKPOOPTaHU3MaMU TPU 00ECIICYCHUH CTe-
pribHOCTH Tiporiecca. KpoMe Toro, Apoxoku crocoo-
HbI BBIKMBATh P BhICOKUX KoHIeHTpauusx MK. ITo-
Jy4eHbl peKOMOMHAHTHBIE ITaMMbI Saccharomyces

®enopoB Anexcanap Cepreesuu, ['opneesa Tarbsina Jleonunosna, bopiesckas Jlapuca Hukonaesna, Cuneoxuit Cepreii [1anosuy.

Cnucox cokpawyeruir: a.c.6. — abcomoTHO cyxas duomacca, KK — kynsrypanbHas sxuakocts, MK — monoudnas kucnota, Ollsgo — or-

TUYECKasd MJIOTHOCTb, UBMEPEHHAA MpPU NJIMHE BOJTHbI 590 HM.

* ABTOp IUIS IEPETTUCKH.
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cerevisiae ¢ KJIOHAPOBAHHBIMYM I'€HAMU JIAKTATIAETHU/I-
porenassl [dh, yaacTByromumu B 6nocunteze MK, u3
rpubOB U OaKkTepui, OHAKO TaKKe IMPOIECChl OCY-
LIECTBISUIUCH Ipu 3HaueHusix pH 5,0 u 3,6, cootrBetc-
TBEHHO, KOTOpbIE TIOIEP’KUBAIHCH 32 CUeT A00aBie-
HUS LIETOYHBIX pacTBopoB [3, 4]. Kak mokazan ckpu-
HUHT 13 ponoB aposkixkeid, HanOosee MepcrneKTHBHBI-
MU U3 HUX npoayueHTamu MK npu HU3KHUX 3HAYSHU-
ax pH (amxke 4,0) MOTYT CITYXKHUTb TIPEACTaBUTENH BH-
na Schizosaccharomyces pombe [5], odnanaromue Ha-
nOOJBIIeH YCTOMYMBOCTHIO K BBICOKUM KOHIICHTpA-
nusim MK B cpene (Boie 100 /).

Llenpto nanHO#M paboTHI OBIIO HWCCETOBaHUE
ouocuHaTe3a MK nposkskeBBIM MTaMMOM S. pombe ¢
JKCTpeccrell TeHa akTaTaeruaporetnassl Lactobacil-
lus plantarum npwn HU3KUX 3HadeHnsx pH B oTcyTer-
Bue pH-cTarupoBanus.

YCJIOBUS DKCIIEPUMEHTA

Ipoayuent MK. B pabote ucrnonb3oBain pe-
KOMOWHAHTHBIH JPOXKEBOH 1wTaMMm Schizosaccha-
romyces pombe Y-4204 u3 konnexuuu HaumonansHo-
ro 6uopecypcHoro 1eHTpa «Bcepoccuiickas Kojnek-
IS TPOMBIIIICHHBIX MUKpoopraHu3mMoBy (BKIIM).
[ramm Y-4204 Obln mosyyeH MyTeM MHTETPalliy B
COCTaB €ro XpOMOCOMBI I'eHa /dh, KOAUPYIOLIEro JaK-
Taraerunporenasy L. plantarum, i ”HaKTHBALMY T'eHA
adhl, xonmupytoniero GepMeHT aJKOTOIbIeTHAPOTeHA-
3y, YUaCTBYIOIIHH B cHHTEe3¢e dTaHoja. llltamm S. pom-
be Y-4204 umeer renorun adhl::ldh pla.

Cocras cpen. Vcnionb3oBanu cpesibl claeayrole-
ro cocrasa, r/i: YPD: npoxxeBoit skctpakt (tum D,
Springer, ®panrusa) — 10, MeNTOH APONKIKEBOM (THIT
HYP-A, Springer) — 20, rimioko3a MoHOTHApar ((pup-
Ma Roquette, @panmus) — 22; Aji NPUTOTOBICHUS
TBep/Ioi cpenpl no6apnsm arap (Tun Bacto'™, BD,
@panuus) — 18; KI3-1 (114 KynbTUBUPOBaHUS B ITPO-
OuMpKax): KyKypy3HBIH dKCTpakT cyxoi (Mapka «SO-
LULYS® 095E», Roquette) — 10, K,HPO,-3H,0
(mumeoit, OO0 «XUMME]/l») — 5,7, KH,PO,
(u.1.a., OO0 «Jla6Tex») — 3,4, mIrOKO3a MOHOTHJI-
par — 165; K9-2 (m1s KyabTUBHUpOBaHUs B pepMeH-
Tepe): KyKypy3HbIi 9KCTpakT cyxoil — 10 u irroko3a
MoHoruapar — 110. pH cpensr KB-2 noBogwmmm mo
3HaueHus 4,5 wim 6,8 TuTpoBaHueM 25%-HBIM BOJ-
HbIM amMuakoM (o.c.4., OO0 «Jla6Tex»).

Bce cpenpl crepunmnzoBanu 0e3 IIIOKO3bI aB-
TokJIaBupoBaHueM npu 1,0 atm B TeueHue 40 MUH.
I'mroko3y MOHOrMApaT aBTOKJIABUPOBAIH OTAEIBHO
npu 0,5 at™m B Teuenue 20 MUH B BUJIe BOJHOTO pacT-
BOpa ¢ KoHLeHTpauued 550 r/n. DToT pacTBOp Tak-
K€ HCIMOJB30BAIN JJIsl MOAMUTKH KyJIbTYypalbHON
cpenbl B pepmenTepax. PacTBop riroKo3bl BHOCUIN
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B CpeJbl aCENTHYECKN 0 HEOOXOIUMBIX KOHIIEHTpa-
LU,

I[MoaroroBka moceBHOI KyJbTYPHI 1J151 BbIPA-
IHBaHUA B npodupkax. Kierku BbiceBanu Ha ara-
puzoBaHHyto cpeny YPD, n wamky [letpn nakyoupo-
Basu 24 4 npu 29° B TepmocTare. 3ateM B IPOOUPKY
[1-20 (BeicoTa 20 cM, nuametp 20 MM) ¢ BaTHOH ITPo0-
Ko, comepxkaiyto 5,0 ma cpenst YPD, BHocuiu
OJTHY OOJIBIITYI0 MUKPOOHUOIOTHYECKYTO IETII0 OO~
Macchl ¢ gamku. CycreH3nuo nHKyOonpoBamu 24 4
npu 250 06/MuH 1 29° Ha KPyroBoit TepMocTaTupye-
MOl Kauajke (MOfIeb C OXJIaKEHUEM, ONIBITHOE TPO-
uzBonctBo OI'YBIT UBIT PAH, Ilymmao). [Tonyden-
HOH KyJIBTYPOM MHOKYJIUPOBaIH 750-MJ1 Ka4ai0uHYO
KOJIOY C BaTHOM MPOOKO#, comeprkantyro 50 M cpefsl
YPD u nHKYyOMpOBaIH B TEX e YCIOBHSX, UTO U MPO-
oupky. Yepes 24 4 KoHLEHTpaUuA a.c.0. B TOCEBHON
KyJbType cocrasisiia 3,0 /1.

IIpoBenenne OCHOBHOrO mponecca OHOCHH-
Te3a MK B npooupkax. B 120 mi cpenst K3-1 BHO-
cwin 12 mut noceBHo KyiabTypsl (10% 1o oObemy).
Hauanbnoe 3nauenue pH kynasrypbl coctasisio 5,80,
OIl5g, — 4, HauanbHas koHUeHTpanus MK —2,0 r/a
(6p11a yUTEeHA TIPH JATBHEUININX pacdeTax JjIsl OCHOB-
HOTO Tpolecca OnocuHTe3a). MICXOmHy0 KyIbTypy
nomemany B npooupku [1-20 ¢ BaTHEIMK MpoOKaMu
(Tpum moBTOpHOCTH). BapuaHTthl padounx oobemoB KK
B MMpoOWpKax ObLIN CIEMyIONINe: ¢ MepeMeInBaH -
eM — 2,0 mi, 5,0, 10,0 u 15,0 mi1; Ge3 mepemMennBa-
Hus — 5,0 mut. [Tocne moceBa npoOUpKkKU HHKYOUpOBa-
71 100 HA TEPMOCTATUPYEMOH OpOUTAITBHOM Kadallke
(yroux HaksioHa ipobupok 45°) mpu 29° u 250 06/muH,
mbo B TepMocTare 6e3 epeMenInBaHus Mol YIIIOM
HaksoHa 45° ipu 29°.

IToaroroBka moceBHOIl KyJbTYpPbI AJs1 (pep-
MeHTepOB. BripaiBanue moceBHOM KyIbTYpBI IPO-
Bonuin B 3-muTpoBhiX (epmeHTepax Kd-103/4
(000 «IlIpomnTexy, IlymuHo), OCHAIIICHHBIX KOHT-
pomnepom Merabit (KEKLAB, Mocksa-IlymuHo),
CUCTEMOIl TepMOCTaTUPOBAHMS, MEPUCTAIBTHUECKH-
MU HAaCOCAMH J|JIs TATPOBAHMS U MOJITUTKH, 8 TAKXKe
pH- u pO,-narunkamu. KynsTMBHpOBaHHE OCYIIECTB-
nsumi Ha cpene KD-2 (6e3 mmroko3sr) ¢ pH 4,5, monmep-
JKUBAeMbIM Ji00aBieHneM 25%-HOro BOJAHOTO PacTBO-
pa ammuaka. Pabounii oobem KXK cocrapmsin 1,0 1
WHOKYIISAIIUIO TIPOBOJIMIIN, KaK U B ClTydae KYJIbTHBH-
poBaHus B mpoOupkax, u3 pacuera 10% mo oObemy.
Temmneparypy KyJabTHBHPOBaHUS MOAAEPKUBAIHA Ha
ypoBHe 29°. [lepemelninBanme OCyIECTBISUIN C YacTO-
Toit 300 06/MMH. Adpauuio MPOBOAWIN CTEPUIbHBIM
Bo31yXoM u3 pacyera 0,3 n/n/mun. Cpasy nocie BHe-
CEeHMsI MHOKYJsiTa HaunHanu noAanutky KXK pactBo-
POM MOHOTHJpAaTa TIIFOKO3bl C MOCTOSHHON CKOpoOC-
ThIO U3 pacyeta 250 r miroko3sl 3a 48 4. K aTomy Bpe-
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menu Ollsg, nocTurano 3Hauenus 16 u KyasTypa cuu-
Tajach rOTOBOM JIJIsl IOCEBA B OCHOBHOM (hepMeHTED.

IIpoBenenne OCHOBHOTO mpomecca OHOCHH-
Te3a MK B ¢pepmenTepe. KynsruBrpoBanue npoBo-
e B 3-muTpoBhIX hepmenTepax KD-103/4 ¢ pabo-
gum oobeMoM KK 1,8 51. Jlonst moceBHOM KyaBTYpPBI CO-
crapisiia 10%. Aspanuio ocyecTBIsIIN CTePUIbHBIM
Bo3ayxoM m3 pacuera 1,0 n/m/mMuH. MuHMMaTbHAS
4acToTa NMepeMelnBanns cocranisia 250 06/mMuH. B
KyJIbTypax TMOJIeP)KABajll KOHIIEHTPAILWIO DPaCTBO-
peHHoro kucinopona Ha ypoBHe 20% OT HaChIIIEHUS
BO3/yXOM IyTeM KacKaJHOH peryJinpoBKH CKOPOCTH
Merranku. [Iporiecc Benu 6e3 TUTpOBAHUS TIPH TEMIIE-
patype 29° Ha cpene ¢ KO-2 ¢ cOOTBETCTBYIOLIMM 3Ha-
yeaneM pH. Ha 22-m gace u 43-m gace mo0aBism
257 1 230 M1, COOTBETCTBEHHO, pACTBOPA MOHOTHIPa-
Ta IIIOKO3BI.

AHaauTuveckue MeToaAbl. ONTHYECKYIO TUIOT-
HOCTH KJIETOYHBIX CYCIIEH3UH WU3MEPSIN MpH JTNHE
BOJIHBI 590 HM C OMOIIBIO KOHIIEHTPAILIMOHHOTO (O-
ToanekTpuyeckoro kojgopumerpa KOK-2MIT (30M3,
3aropck). Jlnsi omnpeneneHuss KOHIEHTpAIMH a.c.0.
2,0 MIJT KJIIE€TOYHOHN CYyCIIEH3UHW pa3/ielisuid Ha Oromac-
CY W HaJOCAJI0YHYIO JKUIKOCTh IEHTPUPYTHPOBAHU-
eM. bruomaccy npombIBaiu 1Ba paza IMCTHIUIMPOBAH-
HOM BOJOM, pecycleHAUPOBAIN U OCAXKJAIU LEHTPHU-
¢yrupoBanueM. 3aTeM MPOMBITYI0 OHOMAacCy BBICY-
HIMBAIM TyTEM JTHO(IN3AIUN 1 B3BEIINBAIIH.

KonnenTpauuto rroko3sl u L-¢popmy MK om-
penessii C MOMOIIIBIO CUCTEMBI U3MEPEHHS YPOBHS
nmoko3bl/nakrara BIOSEN C-Line (Mozens Clinic/GP+,
EKF-diagnostic GmbH, I'epmanus), nucnonssys ¢ep-
MEHTHBIE YHTI-CEHCOPHI TIIFOKO3BI U JIAKTaTa.

PE3YJBTATHI U OBCYXXJIEHUE

Bausinue a3panun Ha npouecc duocunresa MK
NpH BLIPANIABAHUM B MPOONpPKAax

Jis n3ydeHus BIMAHUSA CTENICHH adPaliiu Kyilb-
TYpbl peKOMOMHAHTHOTO IITaMMa — npoxayueHTa MK
Y-4204 na 6uocunTe3 MK BapbupoBaiy THUIIb OJUH
napamMeTp mpoliecca, a UMEHHO, HadaTbHbIN padoumii
oobeM KXK. [TockonbKy KyJabTHBHpOBaHHE MPOBOAN-
JI B UJIGHTUYHBIX KYJBTYypalbHbIX cocynax (mpooup-
Kax), MOBEPXHOCTh MacCOOOMEHA JIs epeHoca KUcC-
Jopona K KyJAbType U, CII€JOBATEIbHO, KOJUYECTBO
KHCIIOPOAa, MOCTYMAIOIIET0 B KAXKIYIO KYJIBTYpY, ObI-
JI0O OJJMHAKOBO (32 UCKJIIOUEHHEM BapuaHTa 0e3 mepe-
MemuBanus). ONHAKO THTEHCUBHOCTH adpalluu KyJb-
TypbI CHI)KAJIACh C YBEJIIMYCHHUEM ee 00bema.

B Tabnwuiie mpeicraBieHsl mapaMeTpbl OMOCHH-
te3a MK uepes 52 4, 74 u 95 4 nociie Hayana KyjabTH-
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BHpoBaHus. CKOPOCTH MOIVIOUIEHHUs TIIOKO3BI U3 Cpe-
JIbl TTOHMKAJIaCh C YMEHbIIECHUEM CTEMEeHU a’paiii.
K 74-my 4acy B KynbeType ¢ HauaiabHbIM 00beMoM KK

2,0 MJ1 IIIFOKO3a MOTPEOISIach OJIHOCTBIO, TOTA KaK

B KYJIBTyp€ C HadaJlbHbIM 00beMoM 5,0 MJI TOYTH 1OJI-
HO€ MOTpebsieHne TIIIOKO3bl HaONI0AanoCh JHIIb K

95-my vacy. B Bapuanrtax ¢ ncxoqusim oobemom 10,0

u 15,0 M7, a Taxoke B BapuaHTte 0e3 nepeMeIuBaHus

OCTaTOYHasi KOHLEHTPALUs [TIFOKO3bI B KOHLIE KYJIbTH-
BHpOBaHUs cocTaBisuia 5,0—6,0 r/m.

He Tonpko ckopocTh moriomeHus cyocrpara,
HO M pOCT OMOMAcChl 3aBUCEIl OT CTENEHH a’paruu
KyJabTypbl. K 52-My yacy KyJbTUBUPOBaHUSA C UCXOM-
HbiM o6bemoM KOK 2,0 ma Ollyq, BeIpacTana no 22,
npu 6onbineM padoyem oobeme Ollsy, ObL1a HUKE, &
B BapHaHTe 0e3 NepeMelIMBaHus COCTABIsIA BCETO
10 ontuyeckux en. Iloxoxas TeHmeHuMs HaOmona-
Jach ¥ K KOHILLY KCIIEPUMEHTA.

Onrtryeckas MIOTHOCTb KYJBTYphl HE BCerna
KOPPEKTHO OTpakaeT KOHIIEHTPAIMIO OMOMAacCHl, 10~
CKOJIBKY KJIETOYHAs CYCIEH3HsI MOXET MEHSTh CBOU
ONTUYECKUE XAPAKTEPUCTHUKH (CBETOOTPaKEHUE W
CBETOIPOIYCKAaHNE) 3a CUET U3MEHEHUs KakK 4ucia,
TaK 1 (HOpMBbI U pa3mepa KJIETOK, a TAKIKE CBOWCTB OK-
pyxatomieii cpenbl. KoHmeHTpamuioo Oumomacchel B
KyJbTYpe MOKHO OXapaKTepHU30BaTh U IMyTEM H3Me-
peHMsI KOHLEHTpauuu a.c.0. DTOT napaMmeTp Hamps-
MYIO 3aBHCENl OT CTENEHHU adpUPOBAHMS KyJIbTYPhl
(cM. Tabnuiry).

Konuentpauus MK B KK yBennuuBanace c
YBEJIIMYEHUEM CTEMEHM adpaluu KyabTypbl. Makcu-
ManbHas koHueHTpauus MK Oblna B KynbeType ¢ pado-
quM o0bemMoM 2,0 MIT B cocTaBisiia 58,3 /11 K KOHITY
KyJIbTUBHpOBaHUs. B BapnanTax ¢ pabounm o0beMoM
10,0 u 15,0 mn xonuentpaus MK Oblnia ofiHaKoBa,
cocraBisisi okono 52,5 r/1. B Bapuanrte 6e3 nepeme-
[IMBaHMA Obllla MOJyYeHa caMasi HU3Kasi KOHLIEHTpa-
st MK B KOK — 49,1 /1.

3navenne pH KX k 95-my wacy KynasTHBHpOBa-
HUSI BO BCEX BapHaHTax C MepeMelIdBaHHeM OblIo
okoJo 2,85. [Ipu oTcyTCTBUYM NepeMelIBaHus KOHEeY-
Hoe 3HayeHue pH KynbTypbl ObLIO HE3HAYUTENBHO,
Ha 0,1, Beime. Mcxons n3 3HaUeHUS] KOHCTAHTHI KHC-
notnoctd MK pK = 3,73 [6], npy 1aHHOM 3HAa4EHUU
pH 88% MK naxonunoch B HEIUCCOLMUPOBAHHOM
¢dopme, uTo obneryaet 3agady BbIAEICHUS U OUYHCTKU
LIEJICBOTO MPOAYKTA U CHUKAET KOJIMYECTBO OTXOA0B
IIPOMBILIJIEHHOrO0 MPOU3BOACTBA. JaHHBIN mpouece
OnocHuHTe3a He TpeOyeT MCIOJB30BaHUS TUTPYIOLLE-
ro arenra (ILeJI0YH ), YTO TAKKe SBISIETCS ero Mpeumy-
IIECTBOM IEpe] MPOoLleccaMy ¢ UCIONIb30BaHUEM Oak-
TepUAJIbHBIX MTPOLYLIEHTOB.

BaxupiM mokazaresnem mporecca OMOCHHTE3a
SIBIISIETCSl CTETIeHb KOHBEPCUHU CyOCTpara B MPOIYKT.

buorexnonorus, 2015, Ne 6
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st pacyeTa KOHBEPCHH TOTPEOICHHON TIIFOKO3HI B
MK B KoHIle 3KcnieprMeHTa Obl1 u3MepeH padouuii
00beM BceX BapuaHTOB KylbTyp. OOHApYkKEHO, YTO B
a0COJIIOTHOM BBIPQYKEHUW HCIapeHHe U3 MPOOUpPOK
Ob110 MpUbMM3UTENHEHO Ha ypoBHE (0,53 +0,13) M 3a
95 4. OgHAaKO 071 CHUKEHHS 00beMa B KayKJIOM Bapu-
aHTe ObLjIa JaJIeKO He OJJMHAaKoOBa U cocrasisuia 23%,
10, 6 u 4% npu HauaneHOM oO0BemMe KK 2,0 mu, 5,0,
10,0 u 15,0 M1, cooTBeTCTBeHHO (7151 BapuaHTa 6e3
MepeMeIINBaHMsI TIPU HadaIbHOM o0beme 5,0 Mt Jo-
ISl ICTIApEHHOM BiIaru coctaBmia 8%) (cM. Tabnuiry).
Hcxonst U3 NoMy4YeHHBIX JaHHBIX MO0 00beMy, couep-
YKaHWFO KOHEYHOTO TIPOJIyKTa U UCXOTHOW KOHIICHTpa-
IIUH TJIFOKO3bI OBLITM PacCYMTaHbl 3HAYEHUS KOHBEP-
CUU ISl KOKIOTO BapuaHTa. BUIHO, YTO MPU MHTEH-
CHUBHOW a’panuil (BapHaHT C HMCXOJHBIM 00BEMOM
KoK 2,0 mn), a Takxke B OTCYTCTBHE a’pallii KOHBEP-
cus okazanach Ha 3—4% HUKe 110 CPAaBHEHUIO C Bapu-
aHTaMM C yMEPEHHOU aspaiueil. /[ BapuaHTOB C pa-
6o0unm oobemom 5,0 mu, 10,0 u 15,0 M KoHBepcHUs
coctanisina B cpenueM (34,12 + 0,61)% npu Hanuuuu
HEKOTOPOW 00paTHOW 3aBHCUMOCTH OT HHTEHCHUBHOC-
TH adpalyy KyJabTypsI (CM. TaOIHILY).

WHTepecHO OTMETHTh, YTO KOHEYHAs KOHIIEHT-
pauust MK ¢ yuetom ucnapeHus K KOHILY SKCIIEpUMEH-
Ta OKazajach MPUMEPHO OAMHAKOBOHN JJisl BapuaH-
TOB ¢ yMepeHHoi adparueii (50,0 + 0,6 /). J{ns Bapu-
aHTOB 0€3 a’palry U ¢ OTHOCUTEIHHO BHICOKOM a’pa-
el konuentpaunss MK cocraBuna okono 45,0 r/m.
Bwmecte ¢ TeM, JaHHBIE 110 a.C.0. C YY4ETOM UCTIapEHUSI
MO3BOJISIIOT ClleJaTh BBIBOJ, 4YTO YIEJAbHAs aKTUB-
HOCTh OMOMACCHI BO3pacTaeT C YMEHBIIIEHUEM CTerle-
HU a’palium.

W3 npencTaBieHHbBIX JTaHHBIX BUHO, YTO OTTH-
ManbHBIM JTs tonyuenust MK mpu HU3KUX 3HaYeHU-
sx pH KK siBnsieTcst pesxxum aspaiiuil py HayaabHOM
pabouem obbeme 5,0 ma. B atux ycmosumsx B KK
MPAaKTUYECKN OTCYTCTBYET TIIOK0O3a, KOTOPAs OCIOK-
HsaeT npouecc nanbHeime ounctkn MK. KX conep-
)kuT MK B BBICOKOW KOHIIEHTpaUWH, U KOHBEpPCHUS
rroko3bl B MK Onir3ka Kk MakCUMaTbHOM.

[TonmyueHHBIE JaHHBIE MOTYT OBITH UCIIOJIB30Ba-
HBI JUIsl JajbHENIed ONTUMHU3allui yCIOBUI KyJIbTH-
BUpPOBaHUS mITaMMa — npoayueHta MK.

JAunnamuka npouecca 6mocunreza MK
NpU KYyJIbTHBHPOBAaHNU B hepMeHTEpe

W3yueHue paHHOro mnpolecca COMNPOBOXKAA-
nock peructparnueit 3nauenuss pH KXK. Kak yxe ropo-
PHIIOCH BBIIIE, UCIIOIB30BAIN MPOCTON MepHOANYEC-
KUH PEeXUM KylnbTHBHpOBaHus Oe3 pH-cratmposa-
Hus. B 3aBUCMMOCTH OT HauyanbHOro 3HadeHus pH
cpezpl HaOMroIay pa3uins B XapakTepe pocTta Ono-
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Junamuka npouecca 6uocuntesa MK mrammom S. pombe Y-4204 B hepmentepe ¢ padounm oobemoM 1,8 11 mpu HauaabHOM 3Ha-
yenuu pH cpenwt 4,5 (1) u 6,8 (2): a — a.c.6.; 6 — xonuentpauus MK; ¢ — pH KXK; 2 — Haromenue MK Bo Bcem o0beme KK

Macchl (PUCYHOK, a). 3aMelIeHre pocTa KyJIbTyphl Ha
cpene ¢ pH 4,5 npoucxoauno ObICTpee U KOHIIEHTpa-
1y a.c.0. B cTarimoHapHoi ¢ase (k 30-my yacy) Oblia
HUKE, YeM Y KYJIBTYpbI Ha cpesie ¢ HadanbHbIM pH 6,8.
CraunonapHnas ¢a3za pocta BO BTOPOM Cllydae HacTy-
najna npuMepHo Ha 12 4 nozxe.

Konnentpamms MK B o0omx ¢epMeHTepax
HETPEPBhIBHO MOBBIIIAJNACH HA HPOTSKEHUM BCETO
mpoliecca KyJIbTHBUPOBaHUs (CM. PUCYHOK, 6). B city-
Yae, Koraa OMOCHHTE3 HauMHAJICS MPH HEHTPaIbHOM
snadennu pH (6,8), konnenTpanus MK B KK k 95-my
yacy KyJbTUBUPOBaHUs Oblja Beile Ha 15% 1o cpas-
HEHUIO C MTPOIECCOM, KOTOPBI HaYMHAJICS TpU OoJiee
HuzkoM pH (4,5).

HecmoTpst Ha pa3nuuusi B UCXOAHOM KHCIOT-
HOCTH cpeJibl K 24-My yacy KynbTuBHpoBaHus pH o0e-
UX KyJbTYp JOCTUTaN OJIMHAKOBOTO 3HayeHuss — 3,0
(cM. PHUCYHOK, 6); MIPH 3TOM MPOUCXOINIT aKTHBHBIH
ouocunte3 MK (cM. pucyHok, 0, 2). [Ipumepno x
42-my yacy pH obenx KynbTyp CHHMKaJICS 10 3Hade-
HuA 2,50—2,60, mocie yero IMHAMHKA 3TOTO TTOKa3a-

TeNs JUIS JaHHBIX KYJIbTYp CTAHOBWIACH Pa3IUYHOMN:
B KK BapuanTta ¢ HayansubiM pH 4,5 nanpHeiiniee
yMmenblieHue pH He npoucxonuno, toraa kak B KK ¢
ucxoaHbM pH 6,8 3TOT mokaszaresb MpoaoJIKal CHU-
JKaThCsl U JOCTUral 3Hauenus 2,36 k 95-my yacy. Paz-
HUIIA BO BPEMEHU YCTAHOBJICHUS CTAllMOHAPHOTO 3Ha-
genwst pH Takxe cocrapisa 12 9 (CM. pUCYHOK, 8).
Hecmortps Ha To, uTo KOHIIeHTparus MK B dep-
MEHTepax TOBBILIANACh Ha TPOTSHKEHUH BCEro IMpPo-
necca KyJlbTUBUPOBAHUS BIUIOTH 10 95-ro yaca (cM.
PHUCYHOK, 0), pOCT KOJIMYECTBA IIEJIEBOTO MPOAYKTA
(3TOT MapaMeTp MaeT HETOCPEICTBEeHHYI0 MH(OpMa-
IO O MpoIlecce OMOCUHTE3a) MpEeKpaIiaics 3Haun-
TeJNbHO paHblIe (CM. PUCYHOK, 2). Tak, ycTaHOBIEHO,
yTo yBenuuenue konuenrpauud MK B KX B aToT ne-
puoj OBLIO CBSI3aHO C MCTIapeHUEM BOJIBI U3 (hepMeH-
Tepa W3-3a adpalry BO3IYXOM M IepeMemnBanus. B
clydae, Korja KyJabTypa pociia Ha Cpefie ¢ MCXOAHBIM
pH 4,5 6uocunTe3 ocTaHaBIMBAIICS IPUMEPHO K 54-My
yacy. J{ist BapuaHTa KyJIbTyphl Ha cpezie ¢ pH 6,8 oH
MIPOIOIIKAIICS IPUMEPHO /10 66 4 (CM. PUCYHOK, 2).

buorexnonorus, 2015, Ne 6
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Takum o6paszoMm, akTuBHBIH OmocmHTe3 MK
mramMMmoM S. pombe Y-4204 B 1abopatopHOM QepMeH-
Tepe MPOUCXOIWII B TeueHHue 24 4 rociie HaCTyTUICHUS
cTaroHapHo# Qassl pocrta. [Ipu sTom 3Hauenne pH
KK 65110 HIKE 3,00 M Mpomomkano cCHIKaThes. Be-
pPOSATHO, OCTAaHOBKa OMOCHHTE3a CBs3aHA C JJUTEIb-
HBIM HaXOXJICHUEM KyJIBTYPhI B CTallMOHAPHOM (aze
pocra, a 3HaYeHue pH ci1abo ckazpiBaeTCs HeTmoCpe/ic-
TBeHHO Ha cuHTe3e MK kieTkamu.

Koungepcus ritoko3sl B MK cocraBuna 23,80 u
22,30% s KynbsTyphl Ha cpenie ¢ HadaubHbIM pH 4,5
" 6,8, coorBeTcTBEHHO. Pasuuiia B 1,5% MOKeET ObITh
oOBsicHEeHa TeM, uTo Ha cpefie ¢ pH 6,8 koHeuHOe 3Ha-
yeHune a.c.0. 0b110 BhIIe. CkopocTs cuHTe3a MK 00e-
VMU KyJT6TypaMu Oblila IPUMEPHO OAMHAKOBA U COCTa-
Buia okono 0,80 r/n/4 nist akTUBHOHM (as3bl MpoayK-
nuu. HeBbicokne 3Ha4YeHHs KOHBEPCHU CBsI3aHBI C
TeM, YTOo WTaMM Y-4204 Hapsiiy ¢ LeaeBbIM MPOAYK-
TOM CHHTE3HpyeT MoOodHbIe: okoso 20 T/1 ruiepu-
Ha u nopsaka 10 /i staHona. JanpHenie ycuius
HEOOXOMMO HANpaBUTh HA TEHETHUYECKYH MOJAU(U-
KallMIO IITaMMa JUUIsl YCTpaHeHHsl ITyTel CUHTe3a I0-
OOYHBIX TPOJYKTOB [7, 8], a TaKKe Ha ONTHMH3AIIHIO
YCIIOBUI1 KyJIbTHBHPOBAHUSI.

Wcxons u3 3Ha4EHUST KOHCTAHTHI KUCIIOTHOCTH
MK [6] npu HabnromaemMbIx 3HaueHUsX pH Ha koHe-
HBIX ATalax KyJIbTUBUPOBAHUS JIPOXKEN B (hepMeHTe-
pe 94—96% MoJI0UHON KMCIIOThI HAXOIUTCS B HEMC-
COIIMMPOBAHHOM POpPME, UTO JIeNaeT JaHHBIA MITaMM
MpHBJIEKATeILHBIM 00BEKTOM JUIs laibHEeH el pado-
ThI 110 CO3/JaHHIO MPOMBIIIITIEHHOTo npoayLeHTa MK.

Takum oOpa3oM, B JaHHOH paboTe MoOKa3aHa
BO3MOXHOCTh monmydeHuss MK wmmkpoOuomornyec-
KHM criocoOoM 6e3 pH-craTrpoBaHus ¢ BEICOKHM CO-
neprkanueM mpoxaykra B KXK B popme cBoOGoHOM KHc-
notel (63 1/71 32 95 u).

Pabora BeIMOTHEHA TTIPH PUHAHCOBOM MTOIIECPIK-
ke MunoOpHayku Poccun (YHUKanbHBIH HICHTUDHKA-
top mpoekra RFMEFI57914X0013) ¢ ucnonb3oBaHu-
€M YHUKaJbHOI Hay4HOH ycTaHoBKH (YHY) — Haun-
OHaJbHOTO OMopecypcHoro ueHTpa «Bcepoccuiickas
KOJUIEKLIUS! TPOMBILIUIEHHBIX MUKPOOPTaHU3MOBY (YHU-
KaubHBI nieHTrgukarop npoexra RFMEF159214X0002).
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Lactic acid biosynthesis by a recombi-
nant yeast strain of Schizosaccharomyces
pombe at low pH in the fermentation broth

Lactic acid (LA) biosynthesis by a Schizosaccharomyces
pombe recombinant strain has been performed without pH cont-
rol. The most productive period of biosynthesis occurred during
24 hours after the culture had passed to the stationary phase. The
rate of glucose assimilation reduced with decreasing in the aerati-
on degree during cultivation in test tubes. In a fermenter, the LA
concentration reached 63 g/l by the 95™ hour. The final pH of the
fermentation broth was 2.36, and 95% of total LA contained in
fermentation broth were in the form of free acid under those con-
ditions.

Key words: cultivation, fermenter, lactic acid, low pH,
Schizosaccharomyces pombe, yeast.
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