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Sttnltnary

Two kinds of toP brelvcr's yeasts, belonging to Saccharontl,t.es cerct,isiae, flocculent and non_
-flocculent types, were isolated from br:ttlcd beer. Tlre puie culrures shorvecl tlrę same nloiplro_
logical ProPerties as those described by Sznreliclr (l963, 1964), lvlro l-Las used them irr beer
Production in toP brelvery in Groclzisk Wlkp, Both t),pes ol yeasts belravecl alike: the saile
sugars and sorłrces of nitrogen being able to assin]ilate. Botir types adapted to anae1.obic
lcrmlntation conciitiolls rvere,lorv respiring. Ncvei,iirc]ess ior both typcs clistit]ct tjii]'crenccs
in the rate of oxl'dative decarboxylation in giucose, using WarbLLrg's iechnique, rt erę obseryed.

Introduction

The selectiorr ol strains suitable for certain type ol beer production offers many
dilliculties from the methodological point ol vierv. The yeasts living in special
technologicai conditions are influenced by several factors of biochemical, physical
and biological origin, being responsible for the technolo_sical value of grolvin_e
popuiation and thelr behaviour irr the first and second, sta-se of fermentation
(Rainbow, 1966; Ingram, 1969; Suonralainen, 1969).

The majority of invesiigations dealing i,vith the phenomenon of flocculation ol
botton- anci of top brewer's yeast are concentrated on the type of flocculence and tl-re
attenuating power (Gilliland, 1955; Holm, Nghr and Thorne, 1953; Edcly
and Plril, 1958; Hough, 1959; Szmeiich, 1964). Development of yeast science and
Practice, based on cytology and biochemistry ofthe yeast cell, revealed the importance
ol phenotypic anci genetic variation. The mitochondrial structure,and function
and changes in electron transport system, being responsible for respiration and
fermentative a-bility of yeasts populations, must be taken into consideration rvith
respect to the technological brewing conditions (Masschelei n et al, 19ó3;
Yotslryana_et, 196ż; Ingram, 1955, 1969; Suomalainen, 1969 1. c.).

The top fermentation brewery, situated in Grodzisk, near poznań, has been
known since the XIIIth century,. Grodzisk yeast, ol exceptionally low attenuating
porver and early flocculatin_q, had been used urrtil the end of XIXth centurv
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nicznych polączeń fosforu w dtvu
Jezioraktypach osadółr

rozkładania
eutroficznego

streszczen ie

Przeprowadzono badania zdolnością clo rozkładania or ycIr połączeń fosloru
(dwT riosforan fenolttaleiny, glic lostiat, fityna, lecytyna, DNA i RNl przez drobnoustroje rvy-
odrębnione z 2 typów dennyclr jeziora eutroficznego.

Strvierdzono, że osady zyste zarvierają więcej drobnoustrojórv nych do atakowania
róźnych połączeń organ fosforu niż osady typu,,dy". Procentorvy ud bakterii rozkłada_
1ących orgarriczne po ia fosforu rvśród ogóInej rr-rikroflory zmieniał się .,v r poraclr roku.

fenolltaleiny,wśród zbadan robnoustrojór,v najlvięcej szczepólv rozkładało cl
niej drobnoustrojórv atakowało lecytynę i RNA a źaden z nycil szcze-

soli rvapniowej krvasu fitynowego.
fenolftaIeiny hydrolizorvały glównie drobr-roustroje należące do Nocardirt

'orynebacleriunl a glicerofosfat-naleźące do rodzajów BaciItus il

zostałe
pałeczk

ia fosfororve atakowane były głównie przez Gratt ujenrne nieprzetr
az ptzez drobnoustroje należące do rodzajólv Bizcillus oraz Arthrobacter-Cor
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SeVcIal col!rnies of both typcs u,ere transferred or] \\,ort) 10" Blg, After 4 da;,s ofcultivation at 25.
the behaviour of ycasts population rvas exanlined, nanlely: the type of sedinlent, occurrę:lce of
chains or agglegatcs, tl-re c]arification of tlre liquid,

T}rc sporulation ability rvas tęsted on acctate nrediun] (Harrigan and Cancel]. 1966). Di:rgno_
stics and identification rvere carrjed out according to ),easts taxonon]v (Loddcr and Kreger v.
Rij, ]95]). The ability to assimilate several sugars and sonle sources ofnitrogen were estimated on
agar p]ates by auxano,glaplrical nrctlrod (Barnett and Ingram, 1955).

TIre nleasurellrents of gaseous exclrange rvere executed by Warburg routine nethod (Unrbreit,
Burris, Stauffer, lg64). Tlre cells suspensions were l-]arvested iron t]re stationary plrase ofgrorvth
after 48 lrr ofcu]tivat;oir at ]5" in wort, ]0'Blg, Tlre \\,ashed yeast cells. centriluged at 2,00O r.pnr
for 3 nrillutes, obtained in holnogenous suspensions in citrate buffer (pH 4.85), contained 2*4 nlg
of celJs dry l]-]ass per l nrl. Tlre rcaction nrixture in Warburg's f]ask contained: 1.5 ml of 1,east
suspension, 0.6 nr] of rubstrate in an 0.1 )d aqueous so]ution. The incubation rvas carried out at 30"
by contjnuous slraking equal to 120 rev/nlin,.the del]ectjon being about J cnr, Tlre output ofCO:
and thc uptake of 03 in tlre air, as gas pl.ase, rvere nreasured every 15 minutes within 2 ]rr. The
averagc resu]ts, u'it]r djfference not exceeding 5t in parallel measurements, rvere accepted.

Results and Discussion

The microscopical examination of colonies and of },easts populations grown
in wort allowed to prove sol]re distii,lct differences Lret\ł,een the yeasts present in
bott]ed beer. As is sholvn in Table II both types, Ieplesenling top yeast used in the
Grodzisk beer production, were found, their ratio being maintained in prc.p, .

3 : l, non-ffocculating type always predonrinating.

Table II

Non-floccu]ating a;rd flocculent types of yeasts estin]ated in finished
bottlcd Grodzisk Beef

(Warschauer, 1393: Schónleld. l938). The hi*lhJl,appreciated "Grodzisk beer"'

possesses chalaclelisiic 1asle and flaYour due to the specific teclrnology and to tlre
tlpe ol breuel's ),easts. Extensive studies on the characteristics of 1hose slrail'ls,
in order to assure typical beer productiol-], \łere m3de by Schlrielich (1963, 1964).

According 1o his invention tlre desired effect. from technological point of rietv g,as

achieved, whell a lllixtule olpLlre cu]ture, collsistillg olffocculelrt and non-flocculating
stlains in a gi\/el] proportion, \\,aS used. Both types ought to be propa_eated separately
and llixed in the felnrentatiol,i vat in a ratio l : 2. During the fernlentation period
distinct predominance ol the non-ffoccuiating type occtll,s. Tlre "Glodzisk beer"
coriespol]ds to a genuine Graetzer Beer. The secolld stage of ferllentation achieved

in bottles assured the intense satLlfation ol beer rł,itlr natural carbon dioxide, tl,pical
taste and foan forlnation. Sonle ana]),lical data characterizing tlre Grodzisk bott]ed

beer (Jakubolvska. 1971) in collparison u,ith the mild ale (Hopkins and Krause,
195l) are presented in Tab]e I. Lorv alcohol and extlact content and very lrigh
saturation with CO, are chalacteristic for this tl,pe of beer.

Table I

Sonle data characterizing the finished bott]ed beer

Estimation Grodzisk Beer , Mild ale
(l964*-i970) i (Hopkins, ]951)

alcohol l by u,eight
exlracl %
acid as ltctic a. )d
pH
CO2| by rł,eight

co]our nl] Nll0 iodine

2,.22-2.29
2.81-2.89
0.11-0,]06
4.1 -1.30.69-0.70
0.55-0.60

3.3 *3.5

0.1 1_,0.1]

0.4 -0.5

t ]\la]eckg. ]965

In present study the occullence ol both kinds of top yeasts ilr bottled beer u,as

investigated. The isolated pure cultures identified alier Sznlelich (t964), lvere
clraracterized with respect to their sedimel]tatioll alTd agglonleratioll properties.
the use of severa] sugaIs by _crowing and lesting cells, the oxydative lespiratiorl
and felmentation were taken jnto account as we]l.

Experimental

\{ethods

In order to define the content of both tl,pes of yeasts present in tlre bcer, several l]asks ob-
tained fronl the Grodzisk top bre\\ery, pro<iuced in 1964-i1, rverc exanlined. Tlre sampies of
sedinlent, taken out of tlre bottles. rvere inr,estigated by pIate net]rod. The yeast were isolated
fronl the typical coJonies of Saccharonlyces cereyisiae. grorł,ing in Petri dislrcs in 2)( agar-malt
at 25'. after 4 days ofincubation, According to t]re previous staternent nlade by Sznle]ich (l964
l.c.), tlre Structure of colonies ai]orYed to distinguish t],}e l]occu]ent fron] the non-flocculent t},pe.

ent t]-pe B (ni) and ffoccuJenr 1},pe A (f) after Kocko\ii ct al (l970)

The proper structure ofcoIonies visib]e on Phot, l colresponds to those described
by Kockovti et a! (l9,10) and rel,ealed by Szmelich (l964 l.c.). By microscopical
examination (125x) the oulline ol colonies shorved characteristic differences,
l]amely: smooth and legular margin, typical lor floccu]ent yeasts, type A according
to kockovd. For non-flocculating type the co]onies rvere irregular and branclied.

several coionies of both types were translerred in wort, 10'Blg, their behaviour
being observed during cultivation at 25". Alter 22hr the cells of the non-flocculating

Sanrples of beer
produced in

1964*1l

Number of co]onies of ^ accł.
cereyisiąe grorł,n in Petri djshes

nf* ] f* Ralio nf:f

1

2
3

4

5

6

7

48

29

49

3l
25

3,]

l5
l0
]0
1Ą

8

1f

3.2: l
2.9:1,

2.1 :1

3.5:1

3.8:1

2.8:1

3.0: 1
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Pllot. ]. Orrtlines of 2 co]orlies: smooth (flocculenl), branched (non-flocculent |one); (l25x)

type wele dispersed in the liquid, strong fel,mentation arrd big foam were obser\red.
After 4 days the liquid was c]arified, By shaking, the cells were quickly rising up
fronr the sedinellt, then slolvly settlin,s. Pairs or short chains of ceils (size 3-5x5-12
p) have been rrricrosc6pically distinguished (Phot. 2).

' .,..

.), '

ffiib,,*,,

Phot. 2. Non-f]occulent strain (PL) 48 hr in malt wort

Tlre cells of flocculating strains were quickly
sedinent. Flocks cons,isting oi large aggregates
(3-6r4-i0 p) are sholvn on Plrot, 3;

i locculenI ano non-I]occulenl yeasl llo

settling down, forming
of matures identical in

conlpact
size cells

,,$": ś,*'& ).* ?
.",,fi*}ell

n*li":- !}ł1
"{| *

ś,/:
i ,,.'.' ł'..

"^..Y,s.\Ą"-ł
? *. . |u'o:.

""_*i ą-.;., "
.'*\, \ ." .J J

I rł; '\_
_ o- ę:-.,l' -|

i,, l,] :

Plrot. 3. Floccuhnt strźin (K1) 48 hr jn nla]t Wort ]

j"
The non flocculating type, rich in gl5,cogen, easy sporulated, Witlrirr 3 days orr

acetate mediuln up to 25\ of cells contained 1-3 ascospores,

Botli types of yeasts beliaved alike: the salrle sugars \Ą,ere assin]]latel' "^ j

fernrented. r,iz.. glucose, aalactose, fl,uctose. maltose, sucrose and r. :,j. , r- ,<_ i1},
Melibiose and lactose were not utilized. Peptone as Source of nitrogeu 9r,,2 *ł-f
favourable for grou,lIr, itr presence of 1litrate and al11l11ol,iiunl su]Fate rr*'}r_ q**,!U^
lvas obserl cd \

TlTe resting cells suspensions tested by manometlic tecirnique, in presence .;
several sugals, were ve[y lorv respiring (Fig. 1). This fact was in agleement with

Chin's (1950) observations oll non-aerated top brerver's },east. The endogenuous

respiratiorr, illustrated in Fig. 2 shou,ed that non-ffocculent stlain possesses some

interior reselves, being lespollsible for the increasing gaseous exchange during tlł,o

hours of experinenis, rłirereas in case of tl-re flocculating strain indistinct changes

were observed. In presence ol several sugals the calbon dioxide output always

predolninated the oxygen uptake (Fig. 3a, b). Higher respiration coefficient

characterized the non-flocculating cells.

The present inr,ęstigatiot-ls let us to conclusion that the type of metaboiism

exanined by Warburg's teclrllique shou]d be included in testing the properties of
industrial strains (Lafon. 1956; Fichter alld Phellnin ger, 1962; Haboucira,
Masschelein. Devreux, 1959). In such experilnellts. however, the phase of
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:,), Tn

Fig. 1. Respiratory quotient of both strains of Saccharonyces cereyisiąe in glucose, galactose.
fructose, sucrose, maltose and raffinose

i5 30 45 60 75 9J r|5
m jxuIes

Fig. 2. Endogenuous respiration of both strajnS of SaccharołDlces cerełisiae

Floccu]ent and non-Jlocculent yeast 117

gro\łth must be respected. The both types of top brewer's yeasts \\lele stable in
technological conditions keeping their nrorphologicai and physiological features.
It is evident 1hat some differences betrveen non-floccu]ating and flocculent types
concerning the rate of several sugars consumption and the d5,namics of fermen-
tation process are connected with the cejl menbrane permeability its structure and
physico-chenlical properties.
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Fig. 3. OxYdative sugars consun,lptiotl by both strains; 4) nolr-l]occuient (strain Pl) D) ffocculent
one (strain Kr)
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Jadwiga Jakubov,ska

Niektóre cech].biochemiczne kłaczkującl,ch i pllistl,ch drożdż5,stosołanJ'ch rv górnej fermentacji piła
ł, Grodzisku \\'lkp

streszczenie

Drożdżę py,liste i kłaczkujące fermentacji górnej, stosorvane lv produkcji piwa grodziskiego

w stosunku 2:1, utrzymują się u, tym stosunku w toku procesu fermentacfnego. Wykazano to

na podstatł,ie Stosunku rvy,mienionyclr drożdży rv analizie piu,a bute]kowanego, klÓry rvynosił

, ?.1

Cecily rrrorfologiczne odporviadały opisanym przez Sznreliclr a 0964), a takŻe taksononricznie

typowi A i B Saccharomyces cerel,isiae Hansen rłedług Kockovej i l,sp, (1970). oba typy nie

lvykazyrvały różnic rv uzdolnieniach do asymilacji cukrów oraz zródeł azotu. natomiast pervne

różnice zaznaczały się w intensywności oksydatyrvnej dekarboksylacji glukozy mierzonej metodą

Warburga.
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