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The experiments conducted on a laboratory and on a large laboratory 
scale revealed the suitability of hybrides of brewers' and bakers' yeasts 
in the production · of beers. The obtained beers were characterized by 
satisfactory physi~al an.d chemical properties and they were assessed as 
good from the flavour viewpoint. The beer produced with the use of· 
hybride M27-2 had the most favorable parameters. In order to confirm . 

, the further technological suitability of this strain, the experiments were 
carried out on a pilot plant scale. 

THE EXPERIMENTAL 

For the microtechnical scale experiments, the strain M27-2 was select­
ed on the basis of the results_ obtained in the first part of the present 

· work. The control strain in this series was yeast strain no 77 which was 
suggested by Szmelich [8] on . the basis of results of studies on the selec­
tiOIIl of yieast fot 1production ,of top f,ermenting .beer, cariried out by the 
Insti1tute of Ferimentation Lndustry. _ • 

The microtechnical te~ts were carried out on wort with the follow- · 
ing composition: 

extract (<'/o (,g/ig)) 10.4 
pH . 5.9 
colour 12.0 
acidity (ml) 1.6 
formo! nitrogen (mg/100 ml) 24.5 
iso- compounds (mg/1) 24.4 
The tests were carried out in the Experimentał Laboratory- of the 

Institute of Fer~entation Industry at the brewe~y in Biskupiec. 
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' ANALYTICAL METHODS 

Apart from the analyses performed for beers on the laboratory and 
large-laboratory scale (part I),,. the following determinations were made 
in thę Institute of Fermentation Industry: content of acetic aldehyde, 
ethyl aoe,tate, n-propanol, iso-butanol .aITTJd iamyl alcohols oontent. The 
dete:r,minations wre~e made by a gias chT,oma!tography ,method [2]. 

RESULTS 

During the fermentation process (Tab.le 1), hybrid M27-2 revealed 
a substantially better fermentation capacity when compared witk the 
control strain 77. After 2 days of the process, the hybrid M27-2 ferment­
ed already 70°/o of ,the initial :extr,aiet ,of wo:r,t whi1e the control strain 77 
fermented only 301/o. It, may be stated that after two days, hybrid M27-2 
completed fermentation of wort. The control strain achieved fermentation 
to 64()/o .after 6 days of .f,e.rm,entation aind ilil the seoond tr,ial - rto 43°/o. 
This differentiation was furlher maintained during ithe sto~ag1e (Table 2). 
Hybrid M27-2 1after threie 'diays of storing lower,ed value 1of extriacl by 
27°/o in oompar.ison w1th rtlhe iniitial value while s~ain 77 at •the same time 
lowered it only by 50/o. The diff.e~enoes in the wart fernnentation rarte 
were ref.1ecte.d in ithe ~esults ,o.f beier analyses (Tab1e 3). Beer produced 

Tab 1 e 2. The run of storing process of beer obtained in the microtechnical scale 

Extract in successive days 

Strain 

2 

-
M27-2 

77 4_93---· 

Wann storing 7 days at 18-22°C 
Cold storing 3 days at 4°C 

I 
(% (g/g)) 

3 I 4 

2.63 1.97 
2.15 1.92 

4.40 3.98 

I·. 5 I 7 

1.90 1.90 
1.85 I· • 1.85 

3.80 3.50 

Number of cells in l ml x 106 

2 I 3 I 4 I 5 I 7 

3.6 2.7 2.7 2.4 0.6 
6.9 4.8 4.0 1.8 0.5 

7.0 6.3 2.2 1.0 1.6 
"""' 

with 1the us1e iaf hybrtd had a 1001nsideiriably higher rate of fermentation 
(about 200/o), the riemaining physical 1a:nd chemical properities of bO'tlh 
beers were si1mHar. From rthe f1avour v1ewpo.int, tthe oompared beers we~e 
eVialuated_ as satisfactory. 

Both strains produced acetoine and higher alcohols in beer in similar 
quantities (Ta-ble 4), while the hybrid produced· a diacetyl amo:unt by 
309/o !ower. As it results from Table 4,. amyl alcohols were produced in · 
similar quantities (50 mg/1) while hybrid M27-2 formed smaller quantities 
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of acetic aldehyde (by 47'0/o) in beer and iso-butanol (by 23°/o) when com­
pared with control strain 77. 

The selected analytical data characterizing beer obtained with the 
use of hybrids in differ,ent sca1es (Fig. 2) and their organole.ptic featur,es 
revealed the best value of hybrid M27-2. Alongside with the increasing 
scale, an improvement of sensoric properties as well as lowering of by­
products content in beers (Fig. 3) was observed. Exception was made by 
the content of acetoine, the amount of which did not exceed, however, 
the quantities accepted as criterion. 

Hybrids formed up to 60 mg/1 of higher alcohols in beer produced _in 
a large-laboratory (part I) and microtechnical scale, so the content of 
these compounds was considerably lower in the experimental beers than 
in the ty.p1cal top fer,menting ones .and it w.as oompriZJed within the l,imits 
accepted for bottom fierm,ented beers [7]. 

The contents of certain alcohols in beers produced in ·the microtechni­
cal scale, using M27-2 strain were the following: n-propanol 6+16 mg/1 

cul te('e test flask fl ask 
,_ tube 50 ml 500 r.il ....____ - -10 ml 24 hrs 43 hrs 

48 hrs 

hopoed ~ort, 11°Blg 

flask can 
5000 ml 25 1 

I 

96 hrs -- up to -
6 days 

sugar solution to increase Blg 1.5° 

barrel filtration 30 1 ~racking ~ analyses 
capping 

7 days at 2g°c 
3 days at 4 C 

under co2 pressure 

controlled parameters 
every 24 hrs: 

- temperature 
- number of yeast cells in 1 ml 
- extract /in '1,/ 
and after completed fermentation -
yield of yeasts 

Fig. 1. Production of beer in the microtechnical scale 

compared to 1-:-20 mg/1 and iso-butanol 7+10 mg/1 compared to 
4730 mg/1 reported · by Baca [1]. These contents do not have any adverse 
effect on the flavour of beer. 

Hybrid M27-2 produced 0.09 mg/1 diacetyl in beer while Haukeli and 
Lie [4] during their studies on the formation of carbonylic compounds 
by bottom ,and top brewers' yeast, ~eiported var.Lations .iin d.iaoetyl iamount 

in the limits 0.02-0.32 mg/1. 
The examined hybrid produced less than 10 mg/1 of ethyl acetate 

while Engan [3] reports in his· studies about a content of ethyl acetate 

amouting to 16 mg/1. 
Acetic aldehyde has small effect on the taste of beer when it appears 

in quantities not higher than 25 mg/I (averagely it constitues no more 
than 10 ml/1) but it is a precursor of compounds which, even in small 
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quantities, have an adverse influence on the taste of beer. Hybrid M27-2 
produced 4 mg/I of acetic aldehyde in beer manufactured on a micro­
technical scale while Engan [4] reported 8 ml/1 and Otter et al. [6] inform­
ed even about 9 mg/1. 

It should be stressed that beers containing higher quantities of by­
products received a higher organoleptic evaluation. Hybrid M27-2 selected 

2 

90 

80 

1000 

500 

E (% in weighf) 

M23 M 26-1 fv127-2 M 27-1. 

Vp (%) 

M 23 M 26-1 M 27-2 M 27-1. 

ITT (s) 

M 23 M 26-1 M 27-2 M 27-1. 

Formo/ nifrogen (mg/100ml) 

M 23 M 26-1 M 27-2 M 27-1. 

•, 

3 

70 

60 

0.8 

0.6 

0.1, 

A (% in weight) 

M 23 /vf 26-1 M27-2 /vf27-I. 

v,z (%) 

M 23 M 26-1 M 27-2 M 27-1, 

Hartong index (ml). 

M 23 M 26-1 M 27-2 M 27 -i, 

15 lso-compounds (mgjl) 

10 

M 23 M 26-1 M 27-2 M 27-1. 

Fig. 2. Selected analytical data, characterizing beers produced with the use of 
strains: M23, M26-1, M27-2, M27-4 in the following scales: 1 - laboratory, 2 - large­

laboratory, 3 - microtechnical 
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Diacety/ (mgf!J 

a3 

Q2 

M23 M 26-1 M 27-2 M 27-4 

Acetoine (mgj1) 

3.0 

2.0 

M23 M 26-1 M 27-2 M 27-1. 

100 Higher alcohols (mg/I) 

50 

M23 M 26-1 M 27-2 M 27-1. 

o, 
Fig. 3. Level of certain by-products in beers produced with the use of strains M23, 

M26-1, M27-4 in scales: 1 - laboratory, 2 - large-laboratory, microtechnical 

as the hest one, ,produced heer with oiptimized 1eVlels of the p~rtioular by­
products. 

Comparing the result of analyses of beer produced with the use of 
hybrid M27-2 in successive scales, we may observe, during the increas­
iing volume, an ,impToviement of sensoric p:rt0pert'ies as wen as 1ower,ing 
of by-1)roducts con tent .in beer, exoept for ac.etoinie, ,the amount of which 
did not ,exce1ed, howev,er, the accepted standards. 

Hybr.td M27-2 was obtained as a result of co.mbtning the ,monospororus 
br,ew1ers' population having . a weak fermentation activirty buf givin,g beer 
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wrl.th a low ieontent of by-,products, and the monosporous ,popu1ation of 
bamers' yeasts having a high f,eTm.entati·on aictivity but giviing beer witth 
a high level of by-products. The hybrid was very active in the technolo­
gical process, it accelerated the time of fermentation by about 500/o when 
cm.upared with the control strain; it prod~ced beer with a low content 
of by-products. 

CONCLUSIONS 

1. The possibility of applying yeast hybrids in the production of 
top heer was shown. Harmonized technol0igi.cal paraimeters were obtainred 
as ia T,esult of the oo,mbination of s·e~ually activie monosporous populations 
of br,ewers' and hak,eirs' ye.asts. 

2. The suggested several-stage sequence of strains selection taking 
into consideration the results of trials in a laboratory, large-laboratory 
and microtechnical scale, provides the possibility of choice of hybrids 
wi th optimized technological parameters. 

3. The hyhrid of br,ew,ers' and bakers' y,easts acoe1era1ted the fiermienta­
tion of beer by 500/o in comparison with the control industrial strain. 
It produced beer with high flavour values and with a harmonized con­
tent of by-proqucts. 

4. Du~ing the increa-sing scale of the experiments, an improvement 
of sensoric properties as well as a lowering of by-products level in beer 
produced with the use of hybrids, was observed. 
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PRZYDATNOŚĆ TECHNOLOGICZNA POPULACJI MONOSPOROWYCH I MIE­
SZAŃCÓW DROŻDŻY PIWOWARSKICH. CZ. II. PRÓBY W SKALI CWIERCTECH­
NICZNEJ 

Instytut Technologii Fermentacji 1 Mikrobiologii, Politechnika, Łódź 

Streszczenie ' 

Potwierdzono w skali ćwierćtechnicznej pełną przydatność mieszańców drożdży 
piwowarsko-piekarskich do produkcji piwa górnej fermentacji. Wyniki zamiesz­
czone w tab. 1 wykazują, że mieszaniec M-27, wybrany jako najlepszy w próbach 
laboratoryjnych i wielkolaboratoryjnych posiadał o ok. 500/o wyższą aktywność fer­
mentacyjną niż szczep kontrolny, a piwo otrzymane przy jego użyciu (tab. 3) wy­
kazało do 300/o wyższy stopień odfermentowania, wysokie walory smakowe i zharmo­
nizowaną zawartość produktów ubocznych. Ich poziom był niższy niż w piwach 
kontrolnych. Mieszaniec M-27 wytworzył do 60 mg/1 alkoholi wyższych, tj. ilości 

dopuszczalne dla piw dolnej fermentacji. W piwach doświadczalnych szczególnie 
korzystnie była obniżona przy użyciu mieszańca M-27 zawartość acetoiny i dwu­
acetylu oraz octanu etylu i aldehydu octowego. 

Otrzymane wyniki, oprócz dokumentacji przydatności mieszańców drożdży do 
produkcji piw górnej fermentacji, p0twierdzają także wartość metod kwalifikują­
cych te szczepy na cele przemysłowe. 


