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fJIMuepMH - aHTMCTpeCCOBbIM MeTa60JIMT

,IJ;p0)I()KeMS.cerevisiae
A.T. LJ:ELJ:EfKAEB, LJ:.A<I>OHIIH,

OA0« fl uBoBapeHHaJi IWMnaHUJI «EaAmuKa»
T. B. MEJIELJ:IIHA, C.A. qEPEIIAHOB

CaHKm-flemep6YPzcKUU zocyoapcmBeHHblu yHuBepcumem HU3KomeMnepamypHbix U nuU{eBblX mexHoAozUU

As a result of the investigation of metabolism of glycerol in the strains of beer
yeast differing in their resistance to osmosis, it was established that the
contents of glycerol in the beer depended both upon the density of the wort,
and on the peculiar features of the yeast strains: thus, in the strains resistant
to osmosis, the increase in the mass share of solids from 11 to 17 % leads to
the increase of the contents of glycerol in the medium by 1,5 - 1,6 times,
while in the yeast sensible to osmosis - by 2,4 times. These results confirm
the conclusion about resistance to osmosis of the strains 95, 34 and 129.

nl-lBOBapemle }!BJUleTC}! HaH60JIee .n:HHaMwIHO pa3BHBalO-

meHC}! OTpaCJIblO nHll.leBOH npOMblllIJIeHHocTH. ITpHMeHeHHe

cOBpeMeHHbIx TeXHOJIOrHH H BbICOK03<p<peKTHBHoro 060py-

LlOBaHH}! n03BOJIHJIO 3Ha'IHTeJIbHO yBeJIH'IHTb npOH3BO.n:CTBO

3TOro HanHTKa.

O.n:HOBpeMeHHO paCllIHp}!eTC}! accOpTHMeHT nJma, onpe.n:e-

JleHHylO LlOJIIO B KOTOpOM 3aHHMalOT copTa C BblCOKOH Macco-

BOH .n:OJleH CyxHX Bell.leCTB (60JIee 13 %). KpoMe T010, B co-

BpeMeHHoM nHBoBapemm llIHpOKO HCnOJIb3Y1OT TeXHOJl01HIO

BbICOKOnJlOTH010 nHBoBapeHH}!, CYTb KOTOpOH 3aKJIIO'IaeTC}! B

TOM, 4TO cycJlo C BbICOKOH 3KCTpaKTHBHOCTbIO pa36aBJI}!IOT

CTepHJlbHOH .n:ea3pHpOBaHHoH BO.n:OH .n:o )f(eJIaeMOlO co.n:ep-

)f(aHH}! MaCCOBOH .n:OJIH CyxHX Bell.leCTB .n:o HJIH nOCJIe 6po)f(e-

HH}!. 31'0T npouecc npHBJIeKaeT Bce 60JIbllIee BHHMaHHe CO

CTOpOHbI CneUHaJIHCTOB, nOCKOJIbKY npHMeHeHHe BbICOKonnOf-

H010 nHBOBapeHH}! n03BOJI}!eT nOBbICHTb 3KOHOMH'IecKylO

3<p<peKTHBHOCTb npe.n:npH}!TH}!.

ITPI1 C6pa)f(I1BaHI1I1 nJIOTHoro cyCJIa B03HHKaeT P}!.n:np06JIeM,

CB}!3aHHbIX C 113MeHeHI1eM aKTI1BHOCTH .n:p0)f()f(eBbIX KJleTOK B

pe3YJlbTaTe nOBbIllIeHH}! OCMOTH'IeCKoro .n:aBJIeHH}! CpeLlbI.

OCMOTH'IeCKOe LlaBJIeHHe B03HHKaeT H3-3a CTpeMJIeHH}! BOLlbI

npoHHKHyTb 'Iepe3 nOJIynpoHl1uaeMylO MeM6paHy B CTOpOHy

60Jlee KOHUeHTpHpoBaHHolO H3 LlBYX pa3.n:eJIeHHbIX 3TOH MeM-

6paHoH pacTBopoB. 31'0 LlaBJIeHHe np}!MO nponOpUl10HaJIbHO

KOHueHTpaUI1H MOJIeKyJI, KOTopbIe He M01YT npOHTI1 'Iepe3

MeM6paHy. B 3aBHCHMOCTI1 Of npl1pOLlbI MI1KpOOp1aHH3MOB

OCMOTl1'IeCKOe .n:aBJIeHl1e co.n:ep)f(HMoro KJIeTOK paBHO OCMO-

TI14eCKOMY LlaBJIeHl110 paCTBopa caxap03bl C MaCCOBOH .n:OJIeH

Cyxl1X BellIeCTB 10 - 20 %.
B Llp0)f()f(eBOH KJIeTKe POJIb OCMOTH'IeCKoro 6apbepa BbInOJI-

HlieT UHTOnJla3MaTI1'IeCKM MeM6paHa, KOTopali B OTJlH'IHe OT

KJIeTO'IHOH CTeHKI1 npOHl1uaeMa.n:m HI13KOMOJIeKympHbIX co-

eLl/1HeHHH. 06bf'lHO KOHueHTpaUI1}J OCMOfl1'IeCKH aKTI1BHbIX Be-

meCTB BHYTpl1 KJIeTKI1 BblllIe, 'IeM B OKpY)f(alOll.leH cpeLle. Koma

KOHueHTpaUH}! cpeLlbl O'IeHb HH3Ka, KJIeTKa HcnblTbIBaeT 1Hno-

OCMoTH4ecKHH cTpecc H cTpeMHTC}! BnHTaTb BO.n:y.B nJIOTHOH

cpe.n:e npO}!BJI}!eTC}! rHnepOCMOTH'IeCKHH CTpecc - KJIeTKa Te-

plieT BOLlY,npOTOnJlaCT CMOpll.lHBaeTC}! H UHTOnJIa3MaTH'IeCKM

MeM6paHa OTLleJIlieTCli OT KJIeTO'IHOH CTeHKH, T.e. npOHCXOLlHT

npouecc, Ha3blBaeMblH nJla3MOJlH30M. B pe3YJlbTaTe KJIeTKH,

nOMemeHHble B nJlOTHYIO cpe.n:y, He cnoc06Hbl nepeHTH K aK-

THBHOH )f(H3He.n:e}!TeJIbHOCTH. B 'IaCTHOCTH, YBeJlH'IHBaeTC}!

.n:JIHTeJIbHOCTb JIa1-<pa3bI, CHH)f(aeTCjI HHTeHCHBHOCTb Pa3MHO-

)f(eHliji .n:p0)f()f(eH, a CJIe.n:OBaTenbHO, yBeJIH'IHBaeTC}! CHHTe3

n060'IHbIX npo.n:yKTOB 6pO)l(eHH}! H COOTBeTCTBeHHO ceHCOp-

HbIH npo<pHJIb nHBa. CTeneHb cTpecca 3aBHCHT OT nJIOTHOCTH

cyCJIa H THna caxapoB, a TaK)f(e OT lIITaMMOBbIX oc06eHHOCTeH

.n:p0)f()f(eH H HX <pH3HOJIOrHl.JeCKOlO COCTO}!HH}!.

Ou.eHKa OCMOyCTOiiqHBOCTH ~pojIQKeii no BeJlHqHHe KOH-

CTaHTbl CKOpOCTH ~eJleHHSI KJleTOK. TaK KaK peaKUI1}! .n:P0)f(-

)f(eH Ha TOHH'IHOCTb Cpe.n:bI onpe.n:eJIjleTC}! I1X 1eHeTH'IeCKHMI1

oc06eHHOCT}!MI1, I1CCJIe.n:OBaJIH HHTeHCHBHOCTb pa3MHO)f(eHI1}J

.n:p0)f()f(eH B cyCJIe C MaCCOBOH .n:OJIeH CyxHX Bell.leCTB IS %,
BbIllie KOTOpOH pa36aBJIeHHe nHBa .n:ea3pHpOBaHHoH BO.n:OHHe

peKOMeH.D:YeTC}!.

C6pa)KJ1BaHHe cyCJIa npOBo.n:HJIH npH TeMneparype 10 ± I0c.
Ha'IaJIbHM KOHueHTpaUH}! .n:pO)f()I(eH B annapaTe COCTaBMJIa

20 ± 2 MJIH KJIeTOKlMJI. E)f(eCYT0'IHO onpe.n:eJI}!JIH KOHueHTpa-

UHIO KJIeTOK H paCC'IHTbIBaJIH no (l) H (2) KOHcTaHry CKOpOC-

TH LleJIeHH}! KJIeTOK (v, 'I-I), no BeJIHl.JHHe KOTOpOH Cy.n:HJIH 0

BJIH}!HHH OCMOfH'IeCKoro .n:aBJIeHH}! Ha .n:P0)f()f(H pa3HbIX llITaM-

MOB.

n = (lgN - IgNo)/Ig2; (1)
v = nIT., (2)

me N - KOHueHTpaUH}! KJIeTOK B KOHue npouecca;

No - KOHueHTpaUH}! KJIeTOK B Ha'IaJIe npouecca;

1: - .n:JIHTeJIbHOCTb npouecca 6pO)f(eHH}!, 'I.

Ha pHC. I npHBe.n:eHbI .n:aHHbIe 06 HHTeHCHBHOCTH pa3MHo-

)f(eHH}! pa3JIH4HbIX lIITaMMOB .n:p0)f()f(eH .n:o .n:OCTH)f(eHH}! MaK-

CHMaJIbHOH KOHueHTpaUHH B 6po.n:}!ll.leM cycJIe. I1HTeHcl1BHOCTb

pa3MHO)f(eHI1}! .n:pO)f()f(eH llITaMMOB 1-10 nOKOJIeHH}! HaMHoro

npeBbIluaeT TaKoBylO .n:JI}! llITaMMa 776. Ha OCHOBaHHH 3Toro

113Y'IeHHble llITaMMbI mlBHbIX .n:pO)f()f(eH HI130B010 6pO)f(eHHlI

MO)f(HO pa3.n:eJlHTb Ha .n:Be 1pynnbl: oCMoycTOH'IHBble - 34,
95, 129 H 1.JYBcTBHTeJIbHbIH K OCMOTH1.JeCKoMY cTpeccy - 776.
.ll:JI}! no.n:TBep)f(.LJ:eHH}! LlaHHoro BbIBOLla 6blJI H3Y1.JeH MeTa60-

JIH3M lJIHuepHHa, KOTOpblH c11HTe3HpyeTC}! B nepBble 'IaCbI

KYJlbTHBl1pOBaHI1}! .n:pO)f()f(eH.

MeTaOOJlH3M rJlHuepUHa y ~pOJKJKeH, xapaKTepu3ylO-

LUUXCH pa3HoH OCMOyCTOiiqUBOCTblO. 113BecTHo, 'ITO LlJIli

npeo.n:OJleHl1l1 rl1nepOCMOHI1.JeCKoro cTpecca He06xo.n:HM on-
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PUC. 1. KOHcmaHma CKopocmu aeJleHUJI KJlemOK npu
C6paJK:UBaHUU cyCfla C MaCCOBOU aOJleu cyxux Be/J1ecmB 15 %

peneneHHbrn a,uanTaUHOHHbrnnepHOn. B 3TOBpeWi c)'l.UeCTBeH-
HOB03pacTaer CHHTe3rnHuepon-3-<poc<parnerH.ll.pOreHaJbI [3],
lJTOripHBonHT K YBenHlJeHlHOBHyrpHKneTOlJHoti KOHueHTpa-
UHHrnm ..(epHHa.B 06bIlJHbIX ycnoBH~x fllHUepHH MO)l(er npo-

HHKHyrb lJepe3 UHTonnaJMaTHlJecKYIOMeM6paHy, HOnpH rH-
nepOCMOTHlJeCKOMcTpecce nopbI, lJepe3 KOTopble OH BbIXO-
nHT, 3aKpbIBalOTc~ H fllHUepHH B nepHOn 'nar-<pa3bI He Bbme-
n~eTC~ B cpeny. B npouecce 6pQ)i<eHH~cTpecc CHHMaeTC~H
BHyrpHKllerOlJHIDI KOHueHTpau~ fllm ..\epHHaYMeHbillaerc~.

C CHHTe30MfllHuepHHa TeCHOCB~3aHMeTa60nH3M n060lJ-

HbIX nponyKTOB 6pO)l(eHH~, TaK KaK Ka)l(.lJ.bltipaJ, Korna npo-

HCXOnHT06pa30BaHHe OnHOH MoneKynbI fllHuepHHa, OnHa
MoneKyna nHpyBaTa (HnH aueTanbnemna) HaKannHBaeTC~ B

KneTKe H He npeBpalllaeTC~ B 3THnOBbIH cnHpT (HnH MOnOlJ-
HylO KHcnoTy), aHneT nanee Ha 06pa30BaHHe MHorHX BTO-

PHlJHbIXMera60nHTOB. TaKHM 06pa30M, npoueCCbl fllHUepH-
Ho-nHpOBHHorpa,uHoro H cnHpTOBoro 6pO)l(eHH~ TeCHOCB~-
3aHbI Me)l(.lJ.yC060H.

Mera60nH3M rnHI.\epHHa XOpOillOH3Y1.JeHnm BHHHbIXnpo)l(-

)l(eH. YCTaHOBneHO, lJTO npH C6pa)l(HBaHHH BHHorpanHoro

cycna OKono 8 % Moneryn caxapa Hner Ha fllHI.\epHHO- nH-
pOBHHorpa,uHoe 6pO)l(eHHe, a 92 % - Ha cnHpToBoe [2]. Ho

npH 3TOMHe YlJHTbIBaeTC~TOT <paKT,lJTOCHHTe3fllHuepHHa
YBenHlJHBaeTC~npH rynbTHBHpOBaHHH npO)l()I(eH B cpenax C
nOBbIIIleHHbIM OCMOTHlJeCKHMnaBneHHeM.

CBeneHHH 0 CHHTe3efllHuepHHa paJnHlJHbIMH IIlTaMMaMH
nHBHbIXnp0)l()I(eH, npHMeH~eMbIX B HaCTO~lllee BpeM~ B OTe-
lJeCTBeHHOMnHBOBapeHHH,He 06Hapy)l(eHO, KaK H naHHbIX 0

xapaKTepe H3MeHeHH~Mera60nH3Ma fllHuepHHa y 3THXnp0)l(-
)l(eH npH nOBblIIleHHH nnOTHOCTHcycna. Me)l(.lJ.yTeM 3TH 3Ha-

H~ He06xonl1MblnpH BbICOKonnOTHOMnHBOBapeHHH,Korna.um

coxpaHeHH~ ceHcopHoro npO<pHm nHBa npennOlJTHTenbHee

Hcnonb30BaTb npO)l()I(H, 06paJYIOlllHe MeHbille rnHuepHHa, a
cnenOBaTenbHO,H MeHbille n060lJHbIX nponyKTOB 6pO)l(eHH~.

B CB~3HC3THM6blnH npOBeneHbI HccnenOBaHH~ Conep)l(a-

HH~ nmuepHHa npH C6pa)l(HBaHHHcycna pa3HOH nnOTHOCTH.

tf::~
l1±O.5 14±0.5 17±O.5
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Puc. 2. CUHme3 cJluu,epuHa wmaMMaMU apOJK:JK:eu B cpeaax
C pa3JlU'IHbIM COaepJK:aHUeM cyxux Be/J1eCmB

KOHe'lHaJl cmeneHb C6paJK:UBaHUJI (KCC) U COaepJK:aHUe
ceHcOpHOBaJK:HbIX KOMnOHeHmOB B nUBe C MaccoBou aOJleu

cyxUX Be/J1ecmB II % [1}

illTaMM illTaMM illTaMM illTaMM
nOKa3aTellb 34 129 145 776

KCC TIlma, % 81,4 79,8 79,4 71,7

KOMnOHeHT Col\ep)I(llHlle KOMnOHeHTOB,Mr/lI

AueTaJlb!\efll!\ - 7,05 13,8 -

3nlJIaUeTaT 17,7 12,5 9,0 -

n-nponaHOll 18,9 19,1 11,8 7,9

yl3oaMllJIoBblH cnllPT 41,0 40,3 44,5 41,5

2,3- neHTOl\1l0H 0,09 0,07 0,10 -

lblaueTllJI 0,07 0,09 0,28 -

npIlMe'laHlle. "-" - HeT CBel\eHIlH.

B OnbITaX 6bmo Hcnonb30BaHO HeCKonbKOIIlTaMMOB npo)l(-
)l(eti, OTnHlJalOlllHXC~ no cHHTe3y' ceHCOpHOBa)l(HblXKOMno-

HeHTOBH 6ponHnbHOH aKTHBHOCTH(CM.Ta6nHUY). WTaMM 776
MO)l(HOOTHeCTHK IIlTaMMaM l-ro nOKoneHH~, KOTopble IIlHPO-

KOHcnonb30BanH no 1990 r., a IIlTaMMbl 34, 95 H 129 - KO2-
My nOKoneHHIO (nocnenHHe TpH IIlTaMMa IIlHpOKO Hcnonb3y-

lOT B HaCTO~lllee BpeM~ B nHBOBapeHHOHOTpacnH).
KOHI.\eHTpaUHIOfllHI.\epHHa B nHBe onpenemnH CnOMOlllblO

MeTOnaBbICOK03<p<peKTHBHOH)l(HnKOCTHOHxpOMaTorpa<pHH C

pe<ppaKTOMeTpHlJeCKHMnereKTOpOM nyreM np~Moro BBona

pa36aBneHHoti H OT<pHnbTpoBaHHotinp06bl B xpOMaTorpa<pH-

lJecrylO KonoHKy. np06bl nHBa nOMelllaIOT B aBTOn03aTOp.
H.ueHTH<pHKaUH~KOMnOHeHTOBCMeCHOCYllleCTBn~eTC~npo-

rpaMMoti no BpeMeHH ynep)l(HBaH~, 33<pHKCHpOBaHHoMy)l)UI

3THX KOMnOHeHTOBnpH rpa,uyHpoBKe npH60pa. KOHueHTpa-

UHIOKOMnOHeHTaB np06ax H3Mep~IOTCnOMOlllblO nporpaM-
Mbl 06pa60TKH pe3ynbTaTa.

1'13 nonYlJeHHblX naHHblX (pHC. 2) cnenyeT, lJTOCHHTe3fllH-

uepHHa YBenHlJHBaeTC~ C nOBblIIleHHeM MaCCOBOHnonH cy-
XHX BellleCTB, npHlJeM nn~ IIlTaMMOB HOBoro nOKoneHH~ (34,
95 H 129) COnep)l(aHHe fllHuepHHa B nHBe npH YBenHlJeHHH

COnep)l(aHH~ CyXHX BellleCTB B cycne C 11 no

18 Mac.% B03pacTaeT npHMepHo B 1,5 paJa, B TO BpeM~ KaK
nm IIlTaMMa 776 (l-e nOKoneHHe) - B 2,4 paJa.

no npHBeneHHblM Ha,pHc. 1 H 2 naHHblM MO)l(HOcnenaTb

3aKnlOlJeHHe, lJTO 60nbilleti OCMOYCTOHlJHBOCTblO06nanalOT
np0)l()I(H 34, 95 H 129 IIlTaMMOB. 3TH KynbTypbl TaK)I(e MeTa-
60nH3HpOBanH MeHbille fllHuepHHa no cpaBHeHHIO C OCMO-

lJYBCTBHTenbHblMIIlTaMMOM 776. TaKHM 06pa30M, nonTBep-
)I(.lJ.aeTC~aHTHcTpeccoBIDI 3HalJHMOCTb6HocHHTe3a fllHuepHHa

y mneplJYBcTBHTenbHblx npO)l()I(eH.
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