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Metabolism of reserye sacchariilos in the intlustrial strains
of baker's yeast

EDITA DUDIKOVA - JULIUS STTEfK

Summary. The colls of several industrial strains of yoast Soooharomgces aere-
uisi,ae grown undor laboratory conditions into stationary growbh phaso in semi-
synthotic medium with glucoso had marked.ly lower contont of glycogon and tre-
halose than tho cornmorciallyproduced yeast in yoast plant on tho basis of one of
theso prod.uction strains, The yoast oells with low contont of roservo saccharidos
were able to increase their contont, of both glycogen and trohalose if they wero
incubated for sevoral hours undor non-growing conditions with tho prosence of
glucoso or maltoso. In oontrast to accurnulation, moro days woro nooded to mar-
ked decroase of tho oontont of reservo saccharidos in the cells of commorcial yoast
incubated under similar conditions, horvever, without of carbon sourco. A markod
decroase was obsorvod undor the conditions ofstarvation ovon in fermonting acti-
vity in dough whereas this activity was not causally relatod to tho total oontent
of glycogcn or trohalose in baker's yoast.

The resorve saccharides of yeast aro represented by non-reducing disaccharide
trehalose (a-D-glucopyranosyl-(l-I)-or-D-glucopyranosid) and by polysacchari-
de glycogen. The data of their content aro very different. Tho measured values
for trehalose are betweon 0.5 fol5o/oof tho dryweightof tho cells and for gly-
cogen between 5.5 to l2.lo/o [f]. Other authors report more wider rango for
both saccharides - less than lo/o and more than 23o/o of the dry weight of
tho cells [2-6]. These va,riations in glycogen and trohaloso content of yeast
suggest that reserve sa,ccha,rides play important role during the yeast life
cYcle.

The synthesis ofroserve saccharidos in yoast cells represents a process depen-
dent on the cell cycle phase, on tho presence of nutrients and the degree of
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aeration during cultivation [6-9]. The biosynt'hesis of glycogen in yeast has
a similar mechanism than tha'u in animal cells [10-lf]. It is carried out on
protein-carrier with the participation of the following enzymes: s;'nthetase
initiating the glycogen procluction, glycogen synthet'ase (UDP-glucose: gly-
cogen-glycosyltransferasc, EC 2.4.2.I1) and glycosylbranching a-glucantrans-
ferase (EC 2.4.1.18) lll, l2l. I'he increase of glyccgen content in yeast, dulins
glorvih is pall,ially connected rvith glycogen synt'hetase activation, prr-,bafuly

by means of protein kinase and part'ialiy with the increase of the to+,al content
of glycogen sSmthetase in the cell [3]. The recessive mutations in t'he legula-
tory genc GLC t p4] can incluce a defect in activation of glycogen syntheiario
and cause a deficiency in glyccgcn [5]. Such pleiotropic rnutations ll4], besi-
des glycogen, affecl, also the trehalose metabolism, particularly the inability
to accumulate trehalose under non-gro'lving ccnditions or ciuring growth on
glucose [9, i5]. This defect of mutants in treha,lose prod.uction can be avoided.

by grow-ing their cells on maltose if tliey simultaneously contain the constitutivc
allele of I\IAL gene [9] u'hich inclicates the existence of trvo distinct, systems in
trehalose biosynthesis p5, 16, l7].

System I is cat'alyzed by trehalase-O-phosphate synthetase (UDP-glucose:
glncose-6-phosphate-glucosyltransferase, EC 2,4.1,L5.), which is probably
i-i, gcnc p:"cciuct of SST I iccus p 6]. S1-stcni II is specificd for maltose, it prc,ceccls

irr tiie cclls cnly crilirg grorlflL, cri maltcse and does rrot requirc 1,he procluct
cf tlie cicfc,-'':jre SS'lil gcne. Unciel non-glowirig conciitic.us tl'eha,losc is not
plccluced flom gir-rcosc by this s;stem [9, t6].

t hc c-'lcgl:.claticn of I'esei.\-c saccharides takes plac'e risr:s,ilj' aficl exhaustion
of excgeiLoug ciirbc,r-L s,culcoi-1. T'he erzltl'c o:-1.4-giurf,n: oi'ilitrJiicrr,Ji:'1B!,-tco-
svlirar:,".feia:e (llC 2.+.1.I) pr,i'ticipr,tr'rr in gl;'cogen iegradation lt0l. 'lireha',lc'rrc

i,l hyc'rol1'zecl by tlt:liaia,sc (EC 3.2.1.28) to gluccire pOl. I'L, shoulcl be l,-;tcri
tiu,t r',heleas ticl:alose is ior,alized in cytosol, enzyme trehalase occrtrs itt
i-l,cucie [18]. X-he cnpt16, ii.,r'm of ilehalase can be changccl to a highl3'ti,.,iivc'
cir-c i.,r tlitr r:,1'q,lcur:o r,i'',.1'1'r;nd- c.AItiI', probriLi;- by p.r'oteir,.hh'asc [191.

l'Iic cii{frrent corrlse of accumub,tion and utilization of 5ilycogen ancl tlelta-
lcse indiltltc-.'tlie,'r, both sacche,ricr.cs play a diffblent rcle ir... the yoasr, lif,l cycJo

[6, l8l. It is t.;'enimecl tha,t givt:cgsn ser\:cs as th.e source of carbon a;.d ere-igy

at lire lespilatc,r'y adaptatir.,r.i c,r' s'rarvation. i'he prr,rr-r,icip&tion c-f irehrr,icse is

t,r.ly ccnnectecl s-ith tlie prccess crf celi starr-ariicn ar,d ii is no+u exclutlcti in ctll
ol,nl6r'6rg1il5otion [18]. 'lhe coliient, c'f reser:r-c s€icirliaricles is in closc cc,rlelafioir
li,i:- ihc Seast dr:rarbilitl'r'eflccted botli in the act,irity and';iabilit;- of itu
1r-'ils ciniring stolage L2C-241.

\r,-ith lespect to the fei'nentir:g aciivity cf yeast in dorigh thc v.or'1,1 concen-
1 r i r. es or i the study of the clynanics cif chariges in tle content of rcselve sacclitr-

:'-,'c s ir. the cells cf tho prcriucticn strain of baker's yeast in Treniin yeast piarrt'.
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Materials anil methoils

The following indust'rial strains of bakcr's yeast \yerrc usecl in this work:
S. cereais,i,ae Fett D/80 (Slovlik, n. e. Trendin), S. cereuisice OOSF-RH (Slovlik,
n. e. Treniin), B. cerer:is'i,ae VU5 (isolatecl from Belgian comrnercial yeast),
S. cereoi,siae VU6 (isolated from Hungarian commercial yeast) and S. cercaisiae
(isolated from Dutch ccmrnercial yeast). The yeast produced on tlie basis of
VU S the producl,ion strain S. cereais'i,ae OOSF-RH was supplied by tJre yeast
plant Slovlik, n. e. Trenbin.

The yeast cells w-ere glov'ing aerobically on semisytthet'ic medium [25]
containing glucose (5 g, or 100 g/l), maltose (20 g/l) or sucro$e (20 g/l) &s a sour-
ce of carbon and energy at 30"C from the initial concentration of 5 x lOa cells/ml.

Accumulation of reserve saccharides under non-grorving condiiions in thc
yeast cells grown on semisynthet'ic medium with glucose (s gil) was carried out,

by their aerobic incubation at 30'C in phosphate buffer solution (100 mmol/l)
pH 6 containing the yeast cells (3 mg of dry weight/ml) and glucose (t0 g'/l)

or maltose (t0 g/l) as the carbon sol1rce.

Degraciation of reserve sacellarides ciuring siarvation was follorryecl :r,', 30oC

by incubation the con:pact prcssecl; east' or by incubation of tlie suspension of
1,'ressed yeast (3 rug of dry weight/ml) in phosphate bufti.l riolution (100 mmol/l)
pli 6 v,'liile sha,ken.

Ti:.e extraction anC deternrination of trehalose in yeasi was cari'iccl cut i',ccor-

clii:g to the methocl of Trevell'e,n a,i:ci Harrison [26]. T iie suspeir.oion of yeast r'vitir
tlie content of 750 X 106 cells v'a,s (iooled with the addition of icy distilled wa'trir
ir,nd waslied trn'ice. The cells sediment was tr,vice ext'racted by 4 ml of trjlJiir'i-
arr:'r'ic acid (0.5 r:rolil) during 40 minutes at laboratory temperatriie. ilro
ccilected supernatants a,fter' filling the lvr,ter to 20 rnl rvere used to deter'iirile
r,lricose by anihr:cne neiirod.'I'o 2.5 rr,i of cooled fresh anthronc reagent (2 g
r:f r-,nthrone solveci in t I of sulfulic acid diluted in ration 5 :2h;- distillei w*-
icr) 0.5 ml of trehaiose ext'i'action was adCed, the conteirt of tubes lvas n:ixecl
r-ncl troiled fcr l0 minutes in lvater bal,h in sealed tubes. The intensity of l,r'r-
,.ing p;reen ccioril was measured spectropirotcmctiically a'r, wave lengiir 620 ' ;::.

tr'or ex1raction and detelminati cf glycogen in yeast i,he method of BecLel

f27] was useci and mcdified. The suspension l'ith tlie content of 3 x 103 ceiir;

r'.-r,s centlifuged, the sediment v'as shifted to a calibratcd tube anC fillecl up i.o

i n,l wiih the solution of NarCOr (0.25 mol/l). Glycogeri rvas alkaline extt:i.,i-
ted during 90 minutes on boiling w-ater bath irr tubes rvith cociecl clc;sui'e;i.

lfier cooling the extract, was neut'raiized with 0.i ml of acetic aciC (ii mciii)
rind filled to the volume of 5 ml by Na-acetate buffer solution (0.2 molil) pli
-1.8. Glyccgen was hydrolyzed by amylogluccsidase sclution fram Aspergi,llus
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niger (18 U/mg; SERVA), purified by dialysis: I ml of amyloglucosidase solu-
tion (10 mg/ml) was dialyzed. at, 4"C against 500 ml of Na-acetate buffer solu-
tion (10 mmol/l). Then l0 pl of amyloglucosidase solution (L8 I. U) was addecl

to t ml of extract r,vith glycogen and hydrolysis lasted for 2 hours at 37oC on

a water bath. The comparative solution '!vas processed in the same wa,y con-

taining Na-acetate buffer solution instead. of suspension after alkaline extrac-
tion. After the cornpleted glycogen hydrolysis tho contentof tubes was neutrali-
zed by 30 pl of buffer solution of KOH lTris-HCl (r mol/l): KOH (I0 mol/l):
acetic acid (1 mol/r) : 3: 0. 8: 0.21 and it was filled to the volume of l.S ml by
distilled water. Glucose resulting from glycogen hydrolysis was determined. on-

zymalically using the commercial BlO-Lachema test.
X'ermenting activity of yeast in dough was determined by tho method of

Burrows and Harrison [28]. The dough composition was a,s follows: 100 g of
flour T 650, 1.5 g of NaCl, 0.8 to r.4 g of dry weight of yeast-cells in 50 ml of
HrO and 2 g of sucrose. The dough preparation and fermenting activity deter-
mination was performed. in conditionered room at 30'C. The dough components
conditionered to 30oC were mixed in mixer, then doughed intensively for 5 mi-
nutes and used. per 50 g in parallel determinations. The dough shaped like a thin
snr,ke was put into infusion bottlo and connected. by moans of metal tube with the
second infusion bottle containing water. The increasing amount of CO, in the
second bottle was driving out the water by tube into calibrated vessel, in which
every 30 minutes during 3 hours the water volume drived out by gases arising
at dough fermentation was measured. After calculation to 1.2 g of dry weight
of yeast the fermenting activity was expressed. as mI of COri f 00g dough which
corresponds to the volume of CO2 in ml liberated. by fermentation of 100 g

of dongh (containing 1.2 g of dry weight of yeast) at 30oC.

Rosults anil iliseussion

The first part of our work was oriented to the selection and optimization of
the method of determining the reserve saccharides, especially glycogen. Many
rrorks, clevoted to the study of metabolism of glycogen and trehalose in yeast,,

applr- the method of Trevelyan and Harrison [26] for determination of these
r:rrc.hir,ricles. The above method consists of the chemical fractionation of cells

t'-lil cf i,he subsequent determinal,ion of total saccharides in isolated fractions.
TLis niethocl can be fully applied for determining the trehalose content,,
l- -,n-er-er, the values moasured. for glycogen content can bo even l0 times
l-:l.er than rvhen applying specific enzymatic methods L6, 291 due to the
- - -:.ilr. of tlie part of polysaccharides of cell wall into glycogen fraction.
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Iir our r,vork the enzymatic methocl 'was used for glycogen deternrinr,i,ion
in l'hole cells without the previous desintogration of the cell rvall [27]. Repro-
clucibilityoftheanalysisbythe abol'e method rvas, iror.er.er, obtaine,i only
after dialysis of the comrnercial amyloglucosidase of the rSrrn Serva n'hose
additives interforecl v'ith the colour reaction of the enzyrne test of the firm
Lachema n. e. for glucose cletermination.

The content of reserve saccharides determined by the above mentioned met-
hods in the procluct'ion strains of the yeast B. cereai,siae of different provenience,
gl'own into the stationary phase of growtli on semisynthetic medium with glu-
cose, is given in Table l. It indicates that, in spite of tho different origin among
the studied strains, no substantial differences have been detected in the content
of reserve saccharides or in the ferrnenting aciivif,y rneasured in dough for
common bakery goods with the addition of exogencus srlcrose.

The deterrnination of the content of glycogen and trehalose in the samples
of pressed and dried commercial yeast (Tab. 2) has shown that the commercial
yeast has a much higher corltont of reserve saccharides than the same produc-
tion strain grown under lrr,boratory conditions which is evidently connectod
with tho different cultivation conditions. The results indicated further on that
rvhereas in winter sea,son no differences were found betrveen the samples of
dried and pressed yeast in 1,he composition of reserve saccharides, a marked.
difference was manifested in the samples of pressed. yeast analyzed during
rvinter and summer periods. The decrease in the content of reserve saccharid.es,
first of all glycogen, in suntner period may be attributed to tho extremo oxtor-
nal temperatures affecting the yeast during expedition from the producing
plant. fn spite of the low content of reserve sa,ccharides its fermenting activity
in dough didnot drop.

fn order to explain the effect of cultivation conditions and the growtli phase
on t'he content of glycogen ,and trehaloso in yeast, their content was ostirnatead
even after the growth of cells in semisynthetic media, tvhere the source of car-
bon and energy was ropresented by maltose, sucrose, or by glucoso in low or very
lr.igh concentration (Table 3). It was found that in the studied industrial strains
a s;mthesis of trehaloso and glycogen takes place urrder the given condition
even in the late exponential phase of growth of culture whereas a more markod
accumulation of reservo saccharides wa,s obser\.eci in the media with maltose
as a subs+,r,r,te. The analysis of fermenting activity in dough, designated for
common ba,kery good.s, with the yeast biomass grown under different condi-
tiorrs have ini-licated that the highest activity was detected in cells after gro-
rving into stationary phase of growbh under dorepression conditions with glu-
cose or rvith rnaltose as the substrates. Similarly, like in commercial yeast, the
correlation between the total conteni, of reserve saccha,ridos and fermentig
activity in dough wa,s not observed.
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Table l. Content of reserve saccharides and formenting activity in dough for common bakery'
goods of the indusirial strains of bakers's yeast gro*'n in somislrnthotic medium with glucose

(5 e/l)

Giycogen I Tlehalose Fermenting acti-
vity

(mI COr/100 g of
dough/90 min)

(g/100 e of dry weight)

S. cerexisi,aeFett Di 80
S. cereaisiae OOSF -RH
S. cereui,sia,eYTJ 8
S. cereaisi,aeYU 5
S. cereai,eiaeYU 6

0,09
0, 13
0,22
0,10
0,r8

2,3
t,5
t,4
t,7
1,6

350
335
375
382
345

Tablc 2. Content of feselve sacchalicles and fermenting activity in dough for common bakely
goocls of commercial yeast 

- 
production strain S. cerecisiae OOSF-RH

Clycogon Trehalose
Yeast from Tlenfin

(calonclor month)
Timo aftor
expedit'ion (9/100 g of dry weigh(t)

X'ermenting acti-
vitY

(ml COr/rO0 g of
dough 90/min)

4L5

Dlied
(fobiusr,rj-)

I'ressocl
(irebluary)

I?iessocl
(July)

1'r-ible3. Influcrrcoof carJrcnsctt:'cconthecoi:t.entofteserr-esacchai';rles and fermenting acti-
vity in dough fcr ccrnmon l--al:er;' goods in ir:dustrial yeast strains gr ov n in scmisynthetic medium

Gtycogcl I

' , rti.;i.te Fett Di 80

,,. t,i:: t
I rr -11Ll

- ::,:,. i:ite \,'U E

Carbon source
(e/l)

g'iuccsc (-<)

giucose (100)
maltose (20)
sucrose (20)
gluccsc (20)
maltoso (20)
glucose (20)
maltose (20)

Cultiva-
tion tinlc

(h)
(9/100 g of dry

s'eight)

Fermenting
activity

(rnl CO"/I00 I
of dougir/90 min)

24
24
24
24
l6
l6
l6
16

o,t,
0,51
0,09
0, l4

2,5
2,5
6,8
5,4

3,4

3,0

350
t20
315
290
250
225
340
395
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Figure 2. Degr'aclatior of glycogcn (O, e)
and trciralose (f , F) cluring yeast, star'-
vatiol it conrpact sarnple (o, n) and

in suspension (4, F)

l'he content ofreserve saccharides ofbaker's yelst can be properly changecl
lr.1- the ch€lnges of external conditions. As seen from !'igure 1, the cells of the
ixoduction strain of Trendin yeast plant, the yeast, S. cerea'i,si,n€ OOSF-RH
incubated undcr non-growing conditions with the presence of carbon source
\\-ere able to increase the cont'ent of i,heir reserye sF."ccharides several times.
'1'he accumulation hinetics of glycogen and trelr.alosc 'rrnder the above experi-
lnentai conditions tvas tlot markeclly depenclent on the type of carbon-source,
,'l'.tcose or maltose. The maximurn amount of trehalose aecumulated during 24
lrours i'aixesentecl approx. l0o/o of dry u'eight of cells ?r,nd iii cor''esponcled to
the trehalose content in the cells of commercial yea,st. In glycogen accnlnnlil-
tiorr- tlre values measured after 24 hours represented almost Lzo/o of dlv ri':ighi
of cellswhicharernuch highel values than t'hose neasured in the coirrr-rel'ciiti
lraher's yeast. Under similar experirnen'r,a,l conditions other stlains of the 1-errst
'\. cereai,siae eccumul&ted after l7 hours trehalose and glr-cogerr in the cluariti-
ties being ruo/o of dry weight in forti'ehalcse ancl 22o/" of cli'r- l-eight. for gi1.-
.cgen [6].

There are considerable differences in the putrlished ciata concerning the con-
ieltt of leserve saccharides in yeast p-6] For exarnple. in the sarnples of S.east
from S Czechoslovak J'east plants the difference statetl in the content of tre-
httlose is more than two-fold 130]. fn t'he fresh pressecl veast from the national
enterprise Labena in Krri,sne Bi"ezno the coltent of trehalose represented I o/o
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of clry rveight and the glycogen content was t0o/o of dry weight of yeast whereas
after 4 days of starvation at 35oC and pH 5.5 their content, dropped approx.
to lo/o of dry weight [31].

These results support the fact that t'he content of reserve saccharides of the
cells is strongly dependent not only on the conditions of yeast cultivation but
nlso on the conditions of their storage.

The literature includes the articles observing the changes of the level of re-
serve saccharides at the storage of baker's yeast in compact pressed yeast or
in yeast suspension under the conditions which should accelerate the degrada-
tion processes [31-33]. In our experiments with the commercial yeast the
course of changes in reserve saccharides was obselved during starvation of
cells in both variants. i. e. in pressed yeast at 30oC, a,s 'well as in the suspension
of cells of pressed yeast in phosphate buffer solutic,n s'ith pH 6 at 30oC, incu-
bated aerobically on shaker (Fig. 2. Fig. 3A).

It was found that the coulse of clegradation of reselye saeeharides is affec-
tecl by the changes performecl irr \,east already cluring expedition. Thus, alroady
at the beginning of thc experiment the content of trehalose an-d- especially
glycogen was markedly lower in yeast samples from summer periocl (Fig. 2)

than in samples from winter period (X'ig. 3). The yeast incubation rvith t'he

ai,bsence of exogenous nut'rients, however, caused further decrease in the con-
tent ofreserve saccharides of cells. The degradation speed ofglycogen ancl tre-
halose 'was the highest in the first two days of starvation. In the pressed yeast
the course of degradation was somewhat slov'el t'han iu suspension v'hich may
be caused b5, easier t'ransport of degradation substances in suspension, Degra-
clation of glvcogen and trehaiose in ceil suspension was, apart from aerobic
conditions, obselved also undel anaerobic condit'ions under the presence of
nitrogen. A significant difference in the rate or intensity of degradrrtiort pro-
cesses l.as, however, not detected.

tr'ermenting actir-ity in dough is one of the most important, properties of
baker's yeast'. The study of its changes with respect' to the content of gl"l','ogen

*,ncl trehalose duling starr-ation has shown that the cell starvation lesults in
clecrease of ferrnenting activity in dough regardless the fact whethe'' the cells
hrr,tl a high or' lou' ccintent of reselve saecharides at the beginning (Fig. 3). The
corlr'-qo of decrease of llie fermenting aeiivity in commercia,l yeast with a higlr
conteni c,f reserve saccharicles (fig. 3A) was similar as the drop of fermenting
rLrtir-it;' in the cells of the same production strain of the yeast B. cerer;i'siqe.
(lt)SF-RI{ glo\r'n on semisynt'hetic mediurn v'ith maltose (20 g/l), though
:l,'-'il content of -elycogcu and trehalose was low (I'ig-. 3B).

The results of our rvork suggest that thc content of reserve saccharides in
l, .ker's veast is quite dependent on cultivat'ion conditions, whereas it can be
:.,:-t,,j to the ralues corlesponding to more than 10o/o of dry weight of cells by



dyeast wheroas
foop1led approx.

rccharides ofthe
3 eultivation but

fthe level ofre-
pes.ed veast or
nte the degrada-
nt'ial yeast the
hg starration of
in the suspension
I 6 at 30oC, incu-

ecLarides is affec-

in- Thus, alreadY
E arLrl- especially
a period (Fig. 2)

:ubation n-ith the
EGLre in the con-

gtrccgen and tre-
.the pressed Yeast
rr<ion which may
Epn^.ion. Degra-
prt from aerobic

l the presenco of
I degrrrdtrtiotl Pl'o-

lnt properties of
mtent of gh'cogsn
Eratior results in
! uhethel the cells

ning (Fig. 3). The
l5c'a,-rt with a high
foop of fermenting
tstlrt S. cereui,si,ae

a (:0 g/l), though

rr-e saccharides in
, rhereas it can be

7 seight of cells bY

their incubation under non-growing conditions with tho presenco of carbon
and. energy source.

Formonting activity of baker's yeast in dough for common bakery goods
does not represent the function of tho cell content of glycogen or trehalose.
Though by starvation (storago) of yeast its content of reserve saccharides
as well as the fermentating activity in dough decreases, still it seems that
there doos not exist a mutual causal relation emong the changes of the abovo
properties. ft is also confirmed by fermonting activity in tho colls of tho produc-
tion strain S. cereai,ei,ae OOSX'-RH grown into stationary stage of growth on
semis;nrthetic medium with glucose (S gA) which, in spite of having tho low con-
tent of trehaloso and glycogen, w&s loosing the fermenting activity in dough
by stanvation much slower than in the commercial yoast (X'ig. 3C).

216
Time (days)

F i g u r o 3. Changos in the oontent of glycogen (o), trehalose ( tr ) and formenting activity
rn dough for common bakery goods in tho sucrose presence (A) during starvation of the
celis of production strain of yoast, S, ceraa'isiae OOSF-RE grown in yeast plant on molasses
,A), in laboratory under aerobio conditions in somisynthetio medium with maltoso (20 g/l)

(B) or with glucoso (5 g/l) (C).
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IISA, Tho

Odrren neutrecrB Banacnbrx oaxaplrAoB npolrbrruJrennbrx [rrauMoa xno6ofletapur,rx Apor$]xefi

Pearolre

Itnetnu Muor'trx trpoMbrmJlensbrx IrrraMMoB Aporrurtefi Saccharomgces cerea,i,si,ae, nw-
pocmtrx n na6opatopnbrx ycJroBtrEx Ao cTar(nollapEoft {a3br pocTa B trofiycuBTeT[rrecKot
cpeAe c fJrroRoSon, coAeplr(aJrtr SEaqETeJrbEo MeE6me rJrfi$OreBa rr rper.aJro36r, rreM KoMMep-
rtecfttre ApoE(}ntr, npotr3BoArrMbre Ea fipoE$fteBoM SaBoAe Ea baSe o.IEoro tr3 0rIIr trpoESBoA-
e rBeEEbrx IrrTaMMoB. It.nernn ApoEtlltefi c EtrsrcrrM coAepxtaEEeM SanacEhrx caxapllgbu 6rr.nrr
crloco6Ebl B EecKoJrbno paB troBblclrrb coAeptltaEtre rJlEnbreEa r rperanogbr trocfidtrEKy6aqtra
B TeqeEEe EecRoJIEnEX rracoB B ycJroBtrfix BEe pocra B rrprrcyrcrB4.l1 rJrroRoSrrr tr,-rtr Ma,'rbro3r,r.
B ornrsue or aRRyMyJItrpoBaEtrE Tpe6oBanocb EecnoJrbKo AEeft An4 Toro, qro6rr B RJrernax
RoMMeprrecntrx Apoxor(et, no,qBepraroqtrxcfi trEfty6aqtrtr B troAo6nbrx ycJroBtrfix Eo 6e3
ItcrotrEtrfta yrnepoAa, orrlerJltrBo trontrauJlocr coAeplriaEtre gatracnlrx cafaptrAoB. Orserrr-
Boe cutrlKeuze trprr AaEErIX ycJroBtrEx roJtoAoBRE Ea6JrroAaJloc.b ra$ ate n 6po4nnrnoi aKTEB-
EOCT4 B TeCTe, trptr.reM aTa aKTtrBEOCTB Ee 6r,rira B qpiFrtrrrH.oft cBfi3E c o6qnu coAeprr(aHueM
rrrrnorena r rperanoohr xne6ouercapurrx gpoxrxeft .

Metebolizmus zisobnfoh ssehorialov priemyselnfch kmeiov pekfrrkyoh kvosinlek

Srlhrn

Bunky viacer5ich priom;rselnrfoh kmeiov kvasiniok So,aah,arorngaes aareui,si,a,o vyraste-
nj'ch laborat6rno do staoiond,rnoj f6zy rastu v polosyntotickoj p6d,o s gluk6zou mali
podstatno niiBi obsa,h glykog6nu a trehal6zy ako komerdn6 d,roZd,ie v5produkovand v droi-
diarni na brizo jod,n6ho z tfa}l,rto produkdnfch kmoitov. Bunky kvasiniek s nizkym obsa-
hom zd,sobnfoh sachatidov mali schopnost viaon6sobne zvlfBitl svoj obsah glykog6nu
i trohal6zy ak sa inkubovali niokolko hod.in za norastovfoh podmienok v pritomnosti
gluk6zy alebo malt6zy. Na rozdiel od, akumuldoio viac dni bolo potrebnfch k tomu, aby
sa v bunkdch komordndho droZdia inkubovanfoh za podobn;ich podmienok ale bez zdro-
ja uhlika obsah zd,sobnfoh sacharid,ov vfrazno zniitil. Yj,raznf pokles sa pozoroval za
tj'chto pod,mionok hlad,ovania aj v kvasnoj aktivitevoesto,pridom trito aktivita nobola
v pridinnej srlvislosti s aolkovfm obsahom glykogdnu ani trehal6zy pek6rskych kvasiniok.
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