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Hrabak, M. — Cejka, P. — Nikolai, K.: Priizkum skuteéné senzorické
stability piv. Kvasny Prum. 50, 2004, ¢. 11-12, s. 330-334.

V ¢lanku jsou uvedeny dil¢i vysledky projektu ,Sledovani skute¢né
senzorické stability”, jehoz cilem bylo provést jednoduchy monitoring
skute¢né senzorické stability vybraného vzorku piv na zékladé po-
stupného senzorického hodnoceni béhem jejich pfirozeného starnuti
a pokusit se vytvofit zdkladni charakteristiku senzorické stability. Zis-
kané vysledky umoznily zkoumané vzorky piva rozdélit do ¢tyf za-
kladnich kategorii podle charakteru a rychlosti senzorického starnuti.

Hrabak, M. — Cejka, P. — Nikolai, K.: Study of actual sensorial sta-
bility of beers. Kvasny Prum. 50, 2004, No. 11-12, p. 330-334.

In the article, partial results of the project ,Study of actual senso-
rial stability“ are described. The task of the project was to carry out
a simple monitoring of actual sensorial stability of selected samples
of beers, based on a gradual sensorial evaluation during their natu-
ral aging, and to try to make basic characteristic of the sensory sta-
bility of beer. The results of the project enabled to divide the beer
samples into four basic categories according to the character and
speed of sensorial aging.

Hrabak, M. — Cejka, P. — Nikolai, K.: Die Erforschung einer wirk-
lichen sensorischen Stabilitat vom Bier. Kvasny Prum. 50, 2004,
Nr. 11-12, S. 330-334.
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1 Uvod

V poslednich letech se velice sledovanou veli¢inou u piva stava
jeho senzorické stabilita. Zatimco mikrobiologicka resp. koloidni sta-
bilita je jiz dostate¢né prozkoumana a jsou znamy zplsoby jejiho
ovlivnéni, problematika senzorické stability je dlouhou fadu let inten-
zivné studovana a pfes znacné Usili pivovarskych odbornik( neni do-
posud uspokojivé vyfeSena. Casto se stava, ze jednotlivé sledované
vlivy vykazuji nékdy az protichudné dopady.

Projekt ,Skute€néa senzoricka stabilita“ si nekladl za cil vytvaret vy-
zkumné zavéry a zjiStovat nebo porovnavat vliv pouzité technologie,
kvalitu surovin, Uroven filtrace, zplsob stabilizace nebo kvalitu sta-
¢eni. Cilem bylo provést jednoduchy monitoring skute¢né senzorické
stability vybraného vzorku piv na zékladé postupného senzorického
hodnoceni béhem jejich pfirozeného starnuti a pokusit se vytvofit za-
kladni charakteristiku senzorické stability piva.

2 Definice senzorické stability

Presna definice senzorické stability neni jednoducha, na rozdil od
koloidni nebo mikrobiologické stability. Zde se jedna bud o hraniéni
hodnotu zakalu, kterou Ize analyticky méfit, nebo vizualni, pfipadné
turbidimetricky nalez sedimentu. Na zakladé téchto udajl Ize pak sta-
novit pfesnou koloidni (mikrobiologickou) stabilitu ve dnech.

V pfipadé senzorické stability, kterd se sleduje pomoci senzoric-
kého hodnoceni, takto pfesna pravidla definovana nejsou. Teoreticky
Ize napf. senzorickou stabilitu vymezit obdobné jako koloidni, tedy
stanovit hrani¢ni hodnotu (napfiklad celkového subjektivniho dojmu),
od které jiz bude pivo povazovano za nekvalitni. Pfi tomto zplsobu
hodnoceni je ale velmi obtizné tuto hranici definovat. Nékteré vzorky
piva jsou v pfipadé ¢erstvé sto¢eného piva hodnoceny do stupné ,do-
bry“, tedy 3 (v devitibodové stupnici celkového subjektivniho dojmu
podle senzorického schématu EBC upraveného Cufinem [1]). Potom
by hodnoceni jako ,,Spatné*, tedy 7, pfedstavovalo zhorSeni minimalné
0 4 stupné, a tedy vyraznou zménu chuti. Pokud je Cerstvé stocené
pivo hodnoceno jako primérné az dosti Spatné (5-6), zména na
Spatné (7) predstavuje zhorSeni pouze o jeden az dva stupné, coz
pfedstavuje relativné malou zménu.

DalSi moznosti je stanovit velikost zmény zhorSeni. Lze napfiklad
definovat senzorickou stabilitu tak, Ze hranice pro skoneni senzo-
rické jakosti nastava pfi zhorseni napft. o dvé (popt. tfi) jednotky (podle

In diesem Artikel werden die erworbene Ergebnisse des Projektes
sErforschung einer wirklichen sensorischen Stabilitdt vom Bier” bes-
chrieben. Der Zielpunkt dieses Projektes ist eine einfache Monitoring
der wirklichen sensorischen Stabilitat biennen ihren natirlichen Al-
terung vom Bier zu veriiben und auf Grund von erworbenen Ergeb-
nissen eine Grundcharakteristik des Bieres zu schaffen.

Die erworbene Resultate zulieBen, alle Biermuster in den vier
Grundkategorien (Charakter, Geschwindigkeit der Alterung) zu ver-
teilen.
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CEH30pHOro CTapeHus.
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1 Introduction

Intensive attention has lately been paid to sensory stability of be-
ers as an important quality parameter. Whereas microbiological or
colloidal stability has been thoroughly studied and methods for its
modification are known, problems associated with sensory stability
have not yet been satisfactorily solved despite long and intensive ef-
forts of brewery experts. Individual factors under study have often
been found to have diametrically different impacts on the stability.

The project ,Real sensory stability” did not aim at formulating re-
search conclusions and determining or comparing the effects of the
technologies used, quality of raw materials, level of filtration, method
of stabilization or quality of bottling. Our objective was to perform sim-
ple monitoring of the real sensory stability of a selected sample of
beers based on successive sensory evaluation during natural beer
aging, and attempt to create a basic characteristic of the sensory sta-
bility of beer.

2 Definition of sensory stability

An exact definition of sensory stability is not simple, in contrast to
colloid or microbiological stability. These two parameters can be de-
fined as a limit value of haze, which can be analytically measured, or
a turbidimetric measurement of sediment. These data then provide a
basis for an exact determination of colloid (microbiological) stability
in terms of days.

No such rules are defined in the case of sensory stability, which is
assessed by sensory evaluation. Theoretically, sensory stability can
be defined similarly as colloid stability, i.e. by determining the limit va-
lue (e.g. of an overall subjective impression) below which the beer
will no longer be classified as quality beverage. However, the limit va-
lue in this type of assessment is very difficult to define. With freshly
bottled beer, some beer samples are rated up to score 3, i.e. good
(in a nine-point scale of an overall subjective impression according
to the EBC sensory scheme modified by Cufin [1]). Then the rating
Lbad®, i.e. score 7, would represent quality lowering by a minimum of
4 points and a marked change in flavor. If the fresh beer is rated as
mediocre to fairly bad (5-6), the change would represent only single-
-two points quality drop. This change is then relatively small.

Another possibility is to determine the magnitude of the nega-
tive change associated with aging. Sensory stability can for in-
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Tab. 1a/ Table 1a Schéma senzorické analyzy piva podle EBC, upraveno Curinem / Scheme

of sensory analyse of beer by EBC method arranged by Curin

Tab. 1b / Table 1b Celkovy subjektivni dojem
/ Overall subjective impression

Poznamka / notice:

1 — velmi slaby / very weak
2 — slaby / weak

3 — stfedni / medium

4 — silny / strong

5 — velmi silny / very strong

Datum / date:

Tab. 2 / Table 2 Degustacni arch — Senzoricky panel / Tasting sheet
— senzoric profile
Jméno / name:

Senzoricky parametr / sensory criterion Mimoradné dobry / exceptionally good | 1
celkova intenzita / overall aroma 1/2(3|4|5 Velmi dobry / very good 2
vuné /aroma | cizi viiné / off-aroma intenzita / intensity 1/2(3|4|5 Dobry / good 3
slovni popis / verbal description Dosti dobry / fairly good 4
svétla piva / pale beers | iz / sharpness 1/2(3|4|5 Prostfedni / mediocre 5
plnost / fullness 1/2(3|4|5 Dosti Spatny / fairly bad 6
chut / flavour | hotkost / bitterness intenzita / intensity 1/2(3|4|5 Spatny / bad 7
doznivani / fading 1/2(3|4|5 Velmi Spatny / very bad 8
cizi chut/ off-flavour intenzita / intensity 1/2(3|4|5 Mimoradné Spatny / exceptionally bad | 9
slovni popis / verbal description
tmava piva / dark beers | karamelova chut / caramel taste 2|3|4|5| stance be defined so that the limit for sen-
sladkost / sweetness 112 3[4|5]| sory quality drop is at a 2-3-point deterio-

ration (judged by the overall subjective im-
pression). The advantage of this
definition is that it determines
more accurately the interval of
change while its disadvantage is

Vzorek / Sample

1

5 3 the fact that, in sensorically

celkového subjektivnino dojmu).
Vyhodou této definice je, Ze pfes-

Riz / sharpness

highly rated fresh beer, the sen-
sory stability ends in the range of

néji postihuje interval zmény. Ne-

Plnost / fullness

above-average or still acceptable

vyhodou je ale skute€nost, Ze

Horkost / bitterness

values. This puts sensorically

u senzoricky dobfe hodnoceného

Doznivani po 20 s / bitterness fading after 20 s

high-quality beers at a disadvan-
tage whereas beers with lower

Cerstvého piva skonéi senzoricka

Trpkost / harshness

rating can be ,sensorically

stabilita v oblasti nadprimérnych
nebo jesté pfijatelnych hodnot.

Sladkost / sweetness

stable” for a long time.

Tim jsou pak senzoricky kvalitni

Kyselost / sourness

piva znevyhodnéna, a naopak

Chmelova / hop

3 Basic characteristic of the
project

hdfe hodnocena piva mohou po

Ovocna-esterova / fruity-esteric

dlouhou dobu byt ,senzoricky sta-
bilni*.

Kvasni¢na / yeast

At the end of 2003, a project wit-

Karamelova / caramel

hout financial support was set up
under the name ,Assessment of

3 Zakladni charakteristika

Parfémova / perfume

the real sensory stability” with the

projektu

Oxidacni-pasteracni / oxidized-pasteurization

aim to determine the different mo-

Na konci loriského roku byl vy-

Obilna / cereal

dels of sensory stability of beer.

tvofen projekt bez finanéni pod-
pory s nazvem ,Sledovani sku-

Sirupova / syrupy

The project was begun as a vo-
luntary venture; individual brewe-

te€né senzorické stability”. Cilem

Mladinova / wort

ries were offered the possibility to

bylo vytipovat rizné modely sen-

DMS

join the project. The actual moni-

zorického starnuti piva. Cely pro-
jekt byl vytvoren jako dobrovolny,

Po rozpoustédlech / solvent-like

toring then began in January —

byly osloveny jednotlivé pivovary

Autolyzaéni / autolytic

February 2004.
Altogether, a total of 18 beer

s zadosti 0 zapojeni se do tohoto

Sklepni-zatuchla / cellar-musty

samples from 8 breweries were

projektu. Vlastni sledovani pak

Diacetylova / diacety!

included in the monitoring of real

bylo zahajeno v priibéhu ledna az
unora leto$niho roku.

Pripalena / burnt

sensory stability. The samples

Celkem se sledovani skute¢né

Stara / old

were divided according to their al-

senzorické stability zu€astnilo 18
vzorkd piva z 8 pivovar(l. Vzorky

Sirna-po varené zeleniné /
/ sulfury-boiled vegetables

cohol content into two categories:
pale beers (10 samples) and la-
gers (8 samples).

byly rozdéleny podle stupnovitosti

Kovova / metal

After delivery, the samples of

do dvou kategorii na vy&epni piva

Fenolova / phenolic

individual fresh beers were sen-

(10 vzork() a lezaky (8 vzorku).
Po dodani byly vzorky jednotli-

Medicinalni / medicinal

sorically evaluated by a taste
panel at the RIBM, Prague. Sub-

vych Cerstvych piv senzoricky
hodnoceny degustaéni komisi

Celkovy subjektivni dojem /
| Overall subjective impression

sequently, the beers (stored at
20 °C) were evaluated at

VUPS Praha. Déle byla piva skla-
dovana pfi 20 °C a senzoricky po-
suzovana v meésicnich intervalech
az do konce garantované trvanli-
vosti. Bylo téZ pfistoupeno k pred-
povédi senzorické stability piv te-
pelnym Sokovacim testem (45 °C,
3 dny).

4 Zjisténé vysledky

Pro presnéjsi porovnani byly jednotlivé vzorky zafazeny do skupin
tak, jak odpovidaji ¢eské nomenklatufe na vycepni piva a lezaky.

Senzorické hodnoceni piva bylo provadéno podle senzorického
schématu EBC upraveného Cufinem [1] (tab. 1). U Cerstvé stoceného
a Sokovaného piva byl stanoven i senzoricky profil (fab. 2).

Clenové degustaéni komise se zaméfili zejména na podrobnou

podpis / sign:

4 Results

Ciseln& transformace: 0 — z&dn4, 1 — velmi slabd, 2 — slaba, 3 — stfedni,
4 — silnd, 5 — velmi silna / Numeral transformation: 0 — none, 1 — very
weak, 2 — weak, 3 — medium, 4 — strong, 5 — very strong
Celkovy subjektivni dojem: 1-9 (1 — nejlepsi, 9 — nejhorsi) / Overall
subjective impression: 1-9 (1 — best, 9 — worst)

1-month intervals up to the end
of the guaranteed stability pe-
riod. A sensory stability predic-
tion by the heat shock test was
performed with some beers
(45 °C, 3 days).

To promote a more exact comparison, individual samples were di-
vided into groups corresponding to the Czech nomenclature for pale

beers and lagers.
The sensory evaluation of the beers was carried out according to
the EBC sensory scheme modified by Cufin [1] (Table 1). The sen-
sory profile was also determined in freshly bottled and shock-expo-
sed beers (Table 2).
Members of sensory panel mainly noticed off-flavours, especially
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identifikaci cizich chuti a vani, pre-
devsim téch, které vznikaji pfi star-
nuti piva. Z toho vyplyva i relativné
pfisné hodnoceni jednotlivych
vzork( piva.

Primérné hodnoty senzorické
jakosti Cerstvé stoceného piva
jsou uvedeny v tab. 3 (vyCepni
piva) a v tab. 4 (lezaky). Zaroven
jsou v téchto tabulkach uvedeny
i minimalni a maximalni nalezené
hodnoty. Vysledky senzorického
hodnoceni Sokovanych piv jsou
uvedeny v tab. 5 (vyCepni piva) a 6
(lezaky).

PFfi  senzorickém hodnoceni
v prubéhu starnuti piva byl kladen
hlavni duraz na kvalitativni a kvan-
titativni  vyjadfeni slozek cizich
chuti a vlni. Zpracovani vysledkd
bylo provadéno podle protokoll
uvedenych na obr. 1, a to opét
v obou kategoriich piv (vycepni
piva a lezaky).

Grafické znazornéni prlmér-
ného je uvedeno na obr. 2 (vy&epni
piva) a obr. 3 (lezaky). V pfipadé
vycepniho piva doslo k mirnému
zkresleni prameérnych vysledkd,
nebot néktera z vy€epnich piv byla
(z dGvodu nizsi garantované doby
spotreby) sledovana pouze do 3.
nebo 4. mésice skladovani. Toto
zkresleni je patrné predevsim na
snizeni maximalni hodnoty celko-
vého subjektivniho dojmu mezi 4.
a 5. mésicem.

Z vysledkl je mozno vytvofit né-
kolik skupin piv podle jejich sen-
zorického starnuti, s pfihlédnutim
k senzorické jakosti plivodné sto-
¢eného piva.

Prvni skupina je charakterizo-
vana primérnou senzorickou ja-
kosti v Cerstvé stoceném pivu,
které ale v prabéhu skladovani
chutové starne minimalné (obr. 4).
Prdmérné zhorSeni u tohoto
vzorku je 0,2 stupné za mésic
a celkové zhor$eni za 6 mésicu
sledovani je pouze 1,2 stupné.

Ve druhé skupiné jsou piva,
ktera maji oby€ejné nizsi garanto-
vanou dobu trvanlivosti. Vysoka
senzorickd kvalita Cerstvé stoce-

Tab. 3 / Table 3 Senzorické hodnoceni; vycepni pivo — Cerstvé sto-

¢eno / Senzory evaluation, pale beers — fresh

Minimum | Maximum|  Prdmeér
| Average

Riz /sharpness 25 2,9 2,7
Plnost / fullness 2,2 3,0 2,5
Horkost / bitterness 2,3 3,1 2,7
Doznivani / bitterness fading 2,2 3,1 2,6
Trpkost / harshness 1,0 1,8 1,4
Sladkost / sweetness 0,9 1,8 1,4
Kyselost / sourness 0,8 1,7 1,3
Cizi chuté a viiné / off-flavours
Chmelova / hop 0 0,7
Ovocna / fruity 0,6 1,8
Kvasni¢na / yeast 0 0,8
Autolyzaéni / autolytic 0 1,0
Zatuchla — stard / musty — old 0 1,4
Diacetylova / diacety! 0 0,5
Pfipalena / burnt 0 0,5
Celkovy subjektivni dojem /
overall subjective impression 3,1 5,0 4.1

Tab. 4 / Table 4 Senzorické hodnoceni; leZaky — Cerstvé stoceno /

Senzory evaluation, lager beers — fresh

Minimum | Maximum Pramér
| Average

Riz / sharpness 2,6 2,9 2,7
Plnost / fullness 2,5 3,5 3,0
Horkost / bitterness 2,6 3,1 2,9
Doznivani / bitterness fading 2,6 B3 2,9
Trpkost / harshness 1,4 2,1 1,7
Sladkost / sweetness 1,6 2,7 1,9
Kyselost / sourness 1,1 1,6 1,4
Cizi chuté a viiné / off-flavours
Ovocna / fruity 0,6 2,2
Kvasni¢na / yeast 0 1,0
Autolyzaéni / autolytic 0 0,7
Parfémova / perfume 0 0,7
Zatuchla — stard / musty — old 0 0,5
Pfipalena / burnt 0 0,5
Celkovy subjektivni dojem /
overall subjective impression 3,8 53 4,5

Lezak / Lager

mésic / month o|1|2|3|4|5]6 Soky
heat

al hop

ovocna / fruity 1,3(14(17|19(13(09(0,8

L icna / yeast

parfémova / perfume

idacni / oxidized 1,7[(18[18|17]|18]| 21 24
a | wort

po rozpoustédlech / solvent-like

autolyzacni / autolytic

diacetylova / diacety!

pripalena / burnt 05(10[12]|13]|15 1,0

stara / old 111313 1,7[19] 21

medicinalni / medicinal

celk. subjektivni dojem / 48|57|62|62|64|67|72 6,1

P

rising in aged beers. It follows re-
latively severe evaluation of beer
samples.

The mean values of the sensory
quality of freshly bottled beer are
given in Table 3 (pale beers) or
Table 4 (lagers). The tables also
give the minimum and maximum
values found. The results of sen-
sory evaluation of heat shock-tre-
ated beers are given in Tables 5
(pale beers) and 6 (lagers).

The main emphasis during the
sensory evaluation in the course
of beer aging was given to quali-
tative and quantitative description
of components of foreign flavors
and aromas. Data processing was
done according to the protocols gi-
ven in Fig. 1, again in both cate-
gories (pale beers and lagers).

An average beer is graphically
illustrated in Fig. 2 (pale beers)
and 3 (lagers). A mild distortion of
average results occurred in the
case of pale beer because some
of these beers were monitored for
only 3 or 4 months of storage
owing to their shorter guaranteed
period of stability. This distortion is
perceptible especially in the lowe-
ring of the maximum value of the
overall subjective impression bet-
ween the 4th and 5th months.

The results show that, in terms
of the sensory aging and taking
into account the sensory quality
of the freshly bottled beer, the be-
ers can be divided into several
groups.

Characteristic for the first group
is beer with average sensory qua-
lity when freshly bottled, which ex-
hibits minimum flavor aging during
storage (Fig. 4). The average de-
terioration of this sample was 0.2
points per month and the total qua-
lity drop over 6 months of monito-
ring was a mere 1.2 points.

The second group comprises
beers with usually shorter guaran-
teed keeping period. A high sen-
sory quality of freshly bottled beer
is gradually degraded by a fast
sensory aging; at the end of the

4,0

intenzita viemu / intesity of impresion

heat shocked
Soky

mésic / month

Obr. 1/ Fig. 1 Priklad sumarizacniho protokolu sledovani senzorické stability / Example of sumarizing protocol of sensory stability assesment
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ného piva je postupné degradovana
rychlym senzorickym starnutim, pfi-
¢emz na hranici své garantované
doby spotfeby se jiz jedna o pod-
pramérna piva (ve srovnani s ostat-
nimi sledovanymi vzorky). Priklad ta-
kového vzorku je uveden na obr. 5.
Prdmérné zhorseni v kazdém z mé-
sicl skladovani je témér 1 stuper.

DalSi skupinu piv je mozno ozna-
¢it jako vzorky s vyraznou zménou
v prvnim meésici skladovani. Tyto
vzorky vykazuji vyraznéjsi zhorSeni
v pribéhu prvniho mésice sklado-
vani, poté se jiz jejich senzoricka
kvalita méni minimalné. Pfiklad je
uveden na obr. 6. U Cerstvé stoCe-
nych piv jsou tyto vzorky obvykle
hodnoceny jako lepsi, ale jiz po prv-
nim mésici se zafadi do oblasti sen-
zoricky prameérného piva. Zhorseni
celkového subjektivniho dojmu je
v prvnim mésici o vice nez jeden stu-
pen, dal$i senzorické starnuti pak
pfestavuje zménu o méné nez 0,5
stupné celkového subjektivniho do-
jmu.

Dal$i skupinou, nebo mozna
spiSe podskupinou, jsou vzorky
piva, kde k vyraznéj§imu senzoric-
kému starnuti dochazi v druhém
nebo ve tfetim mésici skladovani.
Pfiklad je uveden na obr. 7. Vyraz-
néjSi senzoricka zména nastava az
po urcité dobé skladovani (o vice
nez jeden stupen); v ostatnim sle-
dovaném obdobi dochazi pouze
k minimalnimu senzorickému star-
nuti. Tento pribéh obvykle charak-
terizuje piva s dlouhou garantova-
nou dobou trvanlivosti.

Do posledni skupiny je mozno za-
fadit vzorky piva, u kterych byla na-
lezena postupné dvoji rychlost star-
nuti. Jeden z pfikladd je uveden na

Tab. 5/ Table 5 Senzorické hodnoceni; vy¢epni pivo — Sokované pivo
/ Sensory evaluation: Heat shock-treated draught beer

guaranteed stability time their
fast aging brings the quality to

below-the-average level (as
compared with other evaluated
samples). An example of such a

sample is given in Fig. 5. The

mean monthly quality drop du-

ring storage is nearly 1 point.

Another group of beers inclu-
des samples with a pronounced

change during the first month of

storage. These samples exhibit

a more pronounced quality drop

during the first month of storage,
their sensory quality at later

terms changing only marginally.

An example is given in Fig. 6.

Freshly bottled beers of this

group are usually rated better
but after the first month they fall

Minimum | Maximum Prdmeér
|average

Riz /sharpness 2,3 2,8 2,6
Plnost / fullness 2,3 2,6 2,4
Horkost / bitterness 2,0 2,5 2,3
Doznivani / bitterness fading 2,0 2,5 2,3
Trpkost / harshness 1,4 1,9 1,6
Sladkost / sweetness 1,3 2,4 1,9
Kyselost / sourness 1,1 2,0 15
Cizi chuté a viné / off-flavours
Chmelova / hop 0 0,6
Ovocna / fruity 0,5 1,8
Oxidacni / oxidized 1,5 2,9
Zatuchla — staréd / musty — old 0 2,0
Celkovy subjektivni dojem /
overall subjective impression 5,7 7,5 6,5

back to the category of sensori-
cally mediocre beers. The lowe-

Tab. 6/ Table 6 Senzorické hodnoceni; leZaky — Sokované pivo / Sen-
sory evaluation: Heat shock-treated lagers

ring of the rating based on an
overall subjective impression
during the first month exceeds

one point while subsequent

8

7

celkovy subjektivni dojem /
overall subjective impression

3
meésic / month

minimum

= = primér

maximum

Obr. 2/ Fig. 2 Pribézné hodnoceni celkového subjektivniho dojmu —
vycepni pivo / Continuous evaluation of overall subjective impression

— pale beer
8

7

celkovy subjektivni dojem /
overall subjective impression

mésic / month

minimum

- - prumér

maximum |

Obr. 4 / Fig. 4 Pribézné hodnoceni celkového subjektivniho dojmu —
minimalni senzorické starnuti / Continuous evaluation of overall sub-
jective impression — minimal sensory aging

3
mésic / month

Minimum | Maximum Primér .
| average sensory aging amounts to less
— than 0.5-points change per
Riz /sharpness 2,3 2,8 2,5 month.
Plnost / fullness 2,4 2,8 2,6 Still another group, or rather
Hotkost / bitterness 2,2 2,7 2,5 subgroup, includes beer sam-
Doznivani / bitterness fading 2,3 2,8 2,6 ples in which a more pronoun-
ced aging takes place in the se-
Trpkost / harshness 17 23 1,9 cond or third month of storage.
Sladkost / sweetness 1,9 Zf 2,2 An example is shown in Fig. 7.
Kyselost / sourness 1,0 1,6 1,3 A perceptible sensory change
Cizi chuté a viné / off-flavours (of more than one point) occurs
- - only after a certain period of sto-
Ovocna / fruity 0 1,9 rage, the subsequent sensory
Oxidacni / oxidized 2,1 2,8 aging being only minimal. This
Zatuchla — stara / musty — old 0 1,0 pattern is usually characteristic
Pripalena / burnt 0 10 for bgers_wnh long guaranteed
- — keeping time.
Celkovy subjektivni dojem / The last group comprises
overall subjective impression 6,1 6,8 6,5 beer samples exhibiting su-
9
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minimum

- - prumér

maximum |

Obr. 3/ Fig. 3 Pribézné hodnoceni celkového subjektivniho dojmu —
leZak / Continuous evaluation of overall subjective impression — lager

beer
8

7

celkovy subjektivni dojem /
overall subjective impression

3
meésic / month

minimum

5 6

- - primér maximum

Obr. 5/ Fig. 5 Pribézné hodnoceni celkového subjektivniho dojmu —
rychlé senzorické starnuti / Continuous evaluation of overall subjec-
tive impression — rapid sensory aging
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obr. 8.V uvedeném pfipadé se v prv- 8 ccessively two aging rates. One of the

nich tfech mésicich skladovani po-
stupné snizuje senzoricka jakost piva.

examples is shown in Fig. 8. The sen-
sory quality of the beer gradually dec-

Po dosazeni urcité hranice senzoricke -
starnuti zlstava na konstantni Grovni.

lined during the first three months of
storage and, on attaining a certain th-

Vliv kategorie piva (vycepni pivo :
nebo lezak) nebyl zjistén, protoze ve :
vétsiné pfipadl se ve vSech typech
prabéhu senzorického starnuti vysky-
tuji zastupci z obou skupin.

celkovy subjektivni dojem /
overall subjective impression

reshold value, the sensory aging re-
mained at a constant level.

The effect of beer category (pale
beer or lager) was not determined as
representatives of both categories

Zajimavejsi skuteCnosti je fakt, ze
piva od stejného vyrobce vétsinou mi-

3
meésic / month

were found to exhibit all types of the

° 6 sensory aging patterns.

vaji i velmi obdobny pribéh senzoric- \ minimum
kého starnuti. Je ale tfeba uvést, ze
stejné jako mnoho dalSich informaci
v oblasti senzorické stability toto tvr-
zeni neplati vzdy.

Obecné plati, ze rlizny zplsob starnuti piva souvisi s chemickymi
zménami, které v ném probihaji. Z dfivéjSich vyzkumnych praci [2, 3]
i ze zkuSenosti vyplyva, ze dominantni vliv na rychlost starnuti piva
ma zejména rozpusteény kyslik, ktery se do piva dostane pfi staceni,
a oxid sificity, vznikajici pfi kvaseni. Rychlejsi starnuti vétSinou kore-
luje se spotfebovavanim kysliku pfitomného v pivu, naopak ke zpo-
maleni starnuti dochazi, pokud je v pivu ur€ité mnozstvi oxidu sifici-
tého. Po jeho spotfebovani se rychlost starnuti opét zvysSuje. V této
praci vSak nebyly tyto souvislosti ovéfovany.

5 Zaveér
Podle zjisténych vysledkll je mozno vzorky piva rozdélit do ¢tyr za-
kladnich kategorii:
1. minimalni senzorické starnuti po celou dobu skladovani
2. stfedné rychlé senzorické starnuti, které se po dosazeni uréité hra-
nice senzorické jakosti méni minimalné
3. vyrazny skok v senzorické jakosti piva
* v prvnim mésici skladovani
¢ v druhém nebo tfetim mésici skladovani
4. rychlé senzorické starnuti v celém prabéhu skladovani.

Pro kazdou z vySe uvedenych skupin bylo nalezeno vzdy nékolik
vzork(. Nejéastéjsi pribéh byl nalezen pro treti skupinu, tedy pri-
meérné senzorické starnuti s jednim vyraznym zhorSenim. Tento skok
vétSinou nastava ve tfetim mésici skladovani.

Zakladnim problémem stanoveni senzorické stability je jeji pfesna
definice. V sou¢asné dobé tedy mohou byt exaktné vyjadieny pouze
jeji zmény a prabéh, ale neni mozno (jako v pfipadé koloidni stabi-
lity) definovat pfesné ¢as, po ktery je pivo senzoricky stabilni. Rizny
prabéh senzorického starnuti navic uréeni pfesné definice senzorické
stability dale znesnadriuje.

Pro zpfesnéni zavérl a do budoucna i vytvoreni zakladnich modell
senzorického starnuti bude tento projekt pokracovat i v pfistim roce.
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celkovy subjektivni dojem /
overall subjective impression

meésic / month
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Obr. 7/ Fig. 7 Pribézné hodnoceni CSD — vyrazné zhorseni v dru-
hém nebo tretim mésici skladovani / Continuous evaluation of OSI —
distinct deterioration in the second or third month storage

maximum |

= = pramér
Obr. 6/ Fig. 6 Pribézné hodnoceni CSD — vyrazné zhor-

Seni v prvnim mésici skladovani / Continuous evaluation
of OSI — distinct deterioration in the first month storage

maximum

More interesting is the fact that be-
ers from the same producer usually
have very similar sensory aging pat-
terns although, like in many other data
in the area of sensory stability, this
contention does not hold absolutely.

Different modes of beer aging are generally associated with che-
mical changes occurring in the beer. Previous studies [2, 3] and ex-
perience in the field indicate that a dominant influence on the rate of
beer aging is exerted especially by dissolved oxygen which gets into
the beer during bottling and sulfur dioxide formed during fermenta-
tion. A faster aging usually correlates with the consumption of oxy-
gen present in the beer, a slowing down of aging occurring if the beer
contains a certain amount of sulfur dioxide. Following its depletion
the rate of aging again rises; our study did not verify these relati-
onships.

5 Conclusion

Based on our results, beer samples can be divided into four basic
categories:
1. Minimum sensory aging over the whole period of storage
2. Medium-rate sensory aging, which changes only marginally after
a certain threshold value of sensory quality has been reached
3. A marked change in the sensory quality of the beer
¢ in the first month of storage
¢ in the second or third month of storage
4. Fast sensory aging during the whole course of storage.

Each of these groups was found to comprise several samples. The
most frequent was pattern no. 3, i.e. an average sensory aging with
a single marked worsening. This break usually took place in the third
month of storage.

The basic problem in the determination of sensory stability is its
exact definition. At present, the features that can be exactly descri-
bed are its changes and course; however, like in the case of colloi-
dal stability, it is not possible to define exactly the time period for which
the beer is sensorically stable. In addition, the formulation of an exact
definition of sensory stability is further complicated by the different
patterns of sensory aging.

The project will continue in the next year in order to further specify
the conclusions and promote the formulation of basic models of sen-
sory aging.

Lektoroval Ing. Pavel Prucha
Do redakce doslo 15. 9. 2004
Preklad Ing. Karel Sigler, DrSc.
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Obr. 8/ Fig. 8 Pribézné hodnoceni CSD — dvoji rychlost senzoric-
kého stdrnuti / Continuous evaluation of OSI — dual rate of sensory

aging



