KVASNY PRUMYSL
ol 48/ 2002 - Eislo 11-12

09

MONITORING G* BAKTERIALNI KONTAMINACE V CESKYCH PIVOVARECH
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1 UvVOoD

Kontaminujici mikroorganismy jsou velkym nebezpedéim pro
viechny potravinaiské podniky, pivovarstvi nevyjimaje. Nelze
prehlednout, Zze | mikroorganismy povaZzovane za kulturni pro
jednu potravinafskou komoditu se mohou stat v jiném potra-
vinafském odvétyi biologickou pohromou. Kupfikladu vyskyt
bakterii mlecneho kvaseni, které jsou kulturni mikroflérou
v mlekarenskem pramyslu, je v ostatnich potravinarskych ko-
moditach pfinejmensim neZadouci. Jejich pfitomnost v pivo-
varském provozu miZe zplsobit nepfijemné senzorické
Zmény piva a pii jejich masivnim vyskytu hrozi i nebezpeéi
uplneho znehodnoceni hotoveho vyrobku.

Pivovarstvi ma oproti ostatnim potravinarskym komoditam
jednu obrovskou vyhodu, Vzhledem k nizkému pH a obsahu
Zivin v hotovém vyrobku a naopak k vysokému obsahu etha-
nolu, stupni nasyceni CO; a pfitomnosti hofkych chmelovych
latek, je velice Spatnym Zivnym médiem (substratem) pro
mnoho skupin mikroorganismi [1, 2]. Patogenni mikroorga-
nismy, jako salmonely a listerie, nejsou schopny se v pivu po-
mnozovat ani v ném prezit.

Tyto vyhody oviem neplati pro cely wyrobni proces. Napfi-
klad pfi pomalém zchlazovani mladiny, ktera je idealnim sub-
siratem pro rozvoj mikrofléry, maZe dojit k tak rychlému roz-
voji nékterych skupin mikroorganismu, e dokud jejich rost
nepotiaéi bouflivy narGst kulturnich kvasinek pii hlavnim kva-
Seni, mohou jiz zplisobit nevratne senzorickeé zmény [3, 4].

Také v hotovém pivu se mohou vyskytnout mikroorganismy,
které i za zminénych nepfiznivych podminek jsou schopny
v pivu prezivat a rist. Jsou to predevsim néktere druhy strikt-
nich a fakultativnich anaerobu — divoke kvasinky, & G* a ka-
taldza- bakterie mlééného kvadeni[1, 2]. Tyto mikroorganismy
sice nejsou nebezpeéné po strance zdravotni zavadnosti po-
travin, ale pro kontrolu jakosti jsou zlym snem [5]. Z hlediska
kontroly kvality pivovarskych provozl je v pivu za filtrem i kul-
turni pivovarska kvasinka povaZovana za kontaminujici mik-
roorganismus. Téméaf vSechny kvasinky pfi svém wyskytu
v pivu mohou do 7 dnu vytvorit masivni sedlinu, bakterie mleg-
ného kvageni neméné masivni zakal do 1 mésice. Pfitendenci
k prodiuZovani doby trvanlivosti mize tedy jejich pfipadny vy-
skyt ve finalnim vyrobku zplsobit velmi vyznamné Skody. Proto
kontrole sanitaci a biclogicke cistoty vyrobnich zafizeni je sa-
moziejmé v kazdém potravinarském podniku vénovana velka
pozornost,

Vysledky analytickych rozbori pro kontrolu produktl a me-
ziproduktd vyroby pfi souéasném stavu vybaveni provoznich
laboratofi je moZno obdrzet vétsinou nejpozdéji do 1 hodiny
od odbéru vzorku. Tento ¢asovy limit oviem v pripadé biolo-
gické kontroly neplati. Pro stanoveni pfitomnosti kvasinek ve
vzorku klasickymi plotnovymi metodami, umoZiujicimi odedet
vyrostiych kolonii, je zapotiebi aZ 48 hod. V pfipadé G* bak-
terii mlécného kvaseni, nejvice chrozujicich kvalitu hotového
piva, je ¢asova prodleva jesté dramaticétéjsi, od odbéru vzorku
k odefteni poétu kolonii je zapotfebi 57 dnl, podle druhu
mikroorganismu [6]. Provozni mikrobiologové se proto neu-
stale snazi ziskat néjakou rychlejsi metodu biologicke kontroly.

W literatufe je popsano znaéné mnoistvi tzv. rychiych me-
tod stanoveni a identifikace mikroorganismi [1, 7, 8, 9], ne
vSechny jsou viak vhodné pro podminky provoznich labora-
tofil. K naslednému ovéfeni nékterych z téchto metod byl nej-
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1 INTRODUCTION

Contaminating micro-organisms constitute a significant risk
to all types of food producers including the brewing industry.
It is a known fact thal even micro-organisms considered
cultural for one food commeodity can become a biological
disaster in another food branch. For instance, lactic acid
bacteria that form a cultural microflora in the dairy industry
would be highly undesirable in other food lines. In the brewing
industry, these bacteria may cause unpleasant sensory
changes in beer and their massive occurrence may cause
a complete destruction of the finished product.

When compared with other food industries, the brewing
industry has a considerable advantage. Its final product is
a very bad substrate for many micro-organism groups due to
its low pH and content of nutritive substances and, in addition,
due to the high ethanol content, degree of CO, saturation and
the presence of hop bitter substances [1, 2). Pathogenic micro-
organisms, such as salmonelas and listeria, do not reproduce
ar survive in beer.

These advantages do not apply to the whole brewing
process. Thus during the slow cooling of hopped wort, which
is an ideal subslrate for microflora development, some groups
of micro-organisms may proliferate so quickly that they may
cause irreversible sensory changes before their growth is
checked by the fast growth of cultural yeast during the primary
fermentation [3, 4].

Finished beer may also contain some micro-organisms able
to survive and reproduce even under unfavourable conditions.
These are mostly certain species of strict and facultative
anaerobes — wild yeast or G* and catalase lactic acid bacteria
[1, 2]. These micro-organisms, though not representing any
health risk, are a nightmare to the quality control [5]). For the
guality control in a brewery plant, even cultural brewery yeast
is considered a contaminating micro-organism if found in beer
after the filter.

Mearly every yeast species present in finished beer may
create a massive sediment within 7 days, lactic acid bacteria
can do so within 1 month. Due to the current trend to extending
the shelf-life, possible occurrence of yeast in the finished
product may cause considerable spoilage. Every food
company therefore pays a close attention to the control by
means of sanitary precautions and biclogical purity of the
production equipment,

The present state of plant laboratory equipment makes it
possible to obtain the results of chemical analyses for the
product and semiproduct control within one hour after
sampling. This time limit, of course, is not valid for biclogical
control. To assay a sample for the presence of yeast by using
the classical plate methods and counting the resulting colonies
takes up to 48 hours. For G* lactic acid bacteria, which
represent the greatest hazard for the quality of the finished
beer, the delay from sampling to counting the colonies is even
longer (5 to 7 days) depending on the microbial species [6].
That is why plant microbiologists keep searching for faster
methods of biclogical control,

The literature describes a considerable number of so-called
rapid methods for the assay and identification of micro-
organisms [1, 7, 8, 9], but not all of these are suitable for plant
laboratory conditions. To verify some of those methods, we
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prve provadén prazkum vyskytu kontaminujicich mikroorga-
nismu, pfedevsim G* bakterii, v ¢eskych pivovarskych provo-
zech, jejich izolace, identifikace a uchovani celé jejich kolekce.

2 MATERIAL A METODY
2.1 Pudy

Sterilni nizkotuéné mléko pro uchovavani izolatda laktoba-
cili a pediokoku v zamrazeném stavu [10].

MRS agar (OXOID) s pfidavkem aktidionu (0,025 g/l)
a B-phenylethanolu (0,3%) k izolaci a uchovavani G+ a kata-
laza~ laktobacil(l a pediokoku [6]

MRS bujén (OXOID) k pomnozeni izolatu laktobacilt a pe-
diokoku

MRS agar (OXOID) k namnozeni izolatd laktobacilt a pe-
diokokl pred vlastni identifikaci

2.2 Materialy

McFarlandova zakalova stupnice k pfibliznému stanoveni
koncentrace bakterii pred viastni identifikaci [11]

API CHL souprava pro identifikaci bakterii mlééného kva-
Seni fy BioMérieux

180 ml lahvicky s patentnim uzavérem (vyrobce Barby +
Kuhner, Untersiemau, BRD)

membranové filtry Millipore, velikost péra 0,45 pum.

2.3 Postup prace

K ziskani izolat( kontaminantt byla odebirana mlada piva
pfed sudovanim, v pfipadé provozu s klasickym kvasenim na
spilce, jinak piva pred filtraci, po filtraci, pfed pasteraci a ho-
tova piva.

Jednotlivé mikroorganismy byly izolovany pomoci zakon-
centrovani vzorku membranovou filtraci a naslednou kultivaci
na pevnych selektivnich padach pfi teplotach 28-30 °C, z ni-
chz byly jednotlivé kolonie, narostlé z jediné burky, dale izo-
lovany ¢arkovanim. Tento postup byl nékolikrat opakovan a zis-
kané izolaty pak byly pro identifikaci uchovavany v pfislusnych
médiich. Vyizolované mikroorganismy byly péstovany na
bézné pouzivanych selektivnich pudach. Bakterie mlééného
kvaseni uchovavané na pudé MRS pfi teplotach +4 az +6 °C
byly preockovavany jednou za 14 dni, v pfipadé jejich uloZeni
ve sterilnim nizkotuéném mléce pfi teploté —20 °C jednou za
6 mésicu.

Identifikace bakterii mlé¢ného kvaseni byla provadéna po-
moci souprav AP| 50 CHL pro identifikaci laktobacil( a pedi-
okoki, umozniujici na zakladé biochemickych testi na 49
karbohydratovych médiich umisténych v plastovych mikroz-
kumavkach identifikaci 52 kmen( mléénych bakterii. Pred
vlastni identifikaci byly namnoZeny na potfebny pocet jedincu.
Soucasné se zaockovavanim identifikaénich souprav byla
vzdy provedena inokulace 10% piva, odebraneho sterilné za
pratokovym pasterem v pivovaru, jednotlivymi uréovanymi izo-
laty za Ucelem zjisténi jejich schopnosti kazit pasterované
pivo. Lahvicky byly naplnény pasterovanym pivem az po okraj
pro zajisténi naprosté nepfitomnosti kysliku.

Izolaty mléénych bakterii byly namnozeny na pfislusnych
pevnych pudach zaockovanych roztérem. Po 72 az 120 hodi-
nach kultivace byly buriky ockovaci klickou resuspendovany
v malém objemu sterilniho fyziologického roztoku. Za sou-
¢asného poditani kapek byla z této suspenze pfipravena fidsi,
tak aby odpovidala zéakalem standardu ¢. 2 McFarlandovy za-
kalové stupnice [11]. Poté bylo do vlastniho inokulaéniho mé-
dia, obsahujiciho barevny indikator, pfidano dvojnasobné
mnozstvi kapek z puvodni husté suspenze a dokonale pro-
michano, pfitemz bylo nutno dbat na zabranéni vzniku bub-
lin.Timto inokulaénim médiem byly potom mikropipetou pinény
jednotlivé mikrozkumavky soupravy API 50 CHL. Po inokulaci
mikrozkumavek byly jamky nad nimi zakapnuty sterilnim pa-
rafinovym olejem pro zajisténi anaerobniho prostredi a po za-
kryti celé soupravy vickem kultivovany v termostatu pfi 30 °C.

Z ptipravenych mikrobialnich suspenzi byly souéasné na-
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investigated the occurrence of contaminating micro-
organisms, primarily G* bacteria, in Czech breweries. The
contaminants were then isolated, identified and stored to form
a collection.

2 MATERIALS AND METHODS
2.1 Media

Sterile low-fat milk for conservation of frozen isolates of
lactobacilli and pediococci [10].

MRS agar (OXOID) with addition of actidione (0,025 g/l)
and B-phenylethanol (0,3 %) for isolation and conservation of
G* and catalase~ of lactobacilli and pediococci [6]

MRS broth (OXOID) for propagation of isolates of
lactobacilli and pediococci

MRS agar (OXOID) for propagation of isolates of lactobacilli
and pediococci prior to identification

2.2 Materials

McFarland turbidity scale for approximative assay of
bacterial concentration prior to identification [11]

APl CHL sets for identification of lactic acid bacteria,
produced by BioMérieux

180 ml vials with safety closures produced by Barby +
Kuhner, Untersiemau, BRD

Millipore membrane filters, pore size 0,45 um.

2.3 Operation Procedure

To acquire the contaminant isolates, samples were taken
of young beers before racking or from the fermenting cellar in
plants with classical fermentation, then beers before filtration,
after filtration, before pasteurisation, and of finished beers.

The individual micro-organisms were isolated by sample
concentration using membrane filtration and subsequent
cultivation on solid selective media at 28-30 °C. Individual
resulting colonies grown from a single cell were isolated by
streaking. This procedure was repeated several times and the
acquired isolates were then conserved for identification in the
respective media. The isolated micro-organisms were
cultivated on usual selective broths. The lactic acid bacteria,
preserved on the MRS broth at +4 to +6 °C, were subcultured
once in 14 days, those placed in sterile low-fat milk at of —20 °C
once in 6 months.

Lactic acid bacteria were identified using the APl 50 CHL
kits for identification of lactobacilli and pediococci. Based on
biochemical tests on 49 carbohydrate media located in plastic
microtubes, the procedure permitted the identification of 52
strains of lactic acid bacteria. Prior to the identification, these
bacteria were reproduced to obtain the necessary count of
cells. Simultaneously with the seeding of the identification kits,
10 % beer from after the brewery flow pasteuriser was also
inoculated (sampled) in a sterile way. This was done to assess
the ability of individual isolates to spoil pasteurised beer. The
vials were filled with pasteurised beer up to the rim in order
to completely exclude oxygen.

Lactic acid bacteria isolates were propagated on the
respective solid broths inoculated by smearing. After 72-120
hours of cultivation, the cells were resuspended by means of
an inoculating loop into a small volume of sterile physiological
saline. With simultaneous counting of drops, the suspension
was diluted so that its turbidity corresponded to the No. 2
standard of the McFarland scale. A double number of drops
from the original thick saline was then added into the
inoculating medium containing a colour indicator, and
thoroughly mixed. Bubble formation was prevented. Individual
AP| 50 CHL microtubes were then filled with this inoculating
medium by micropipettes. After the inoculation, sterile paraffin
oil was dropped into the wells over the tubes in order to secure
anaerobic conditions and the whole set was covered by a lid
and cultivated in a thermostat at 30 °C.

The resulting microbial suspensions were further diluted to
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fedény jesté FidSi suspenze, odpovidajici zakalu McFarland
¢.1, tj. 300 x 10° bakterii/ml a 1 kapkou této suspenze byly
zaockovany lahvitky s patentnim uzavérem, kvdli anaerob-
nimu prostiedi az po okraj naplnéné 10% svétlym pivem, ode-

branym v pivovaru za
pratokovym pasterem.
Toto mnozZstvi bunék od-
povidalo velikosti ino-
kula pfiblizné 5,5 x 10*
bakterii/ml. Lahvicky
se zaockovanym pi-
vem byly deponovany
v temnu pfi pokojové
teploté po dobu tfi mé-
sici a dvakrat tydné
kontrolovany. Vétsina
z izolatd, které pivo ka-
zily, v ném zpulsobila
masivni zakal nejpo-
zdéji do 3 tydnu, pouze
vyjimeéné k zakalu do-
§lo pozdéji. Byly zvo-
leny mezni doby 3 a 8
tydnl deponace, po
této dobé jiz k dalSim
poskozenim piv nedo-
chazelo.

3 VYSLEDKY
A DISKUSE

Vzorky pro prizkum
byly odebirany v rlz-
nych stadiich vyroby,
poc¢inaje mladym pi-
vem a konce hotovymi
nepasterovanymi pivy.
Vzorky byly odebrany
v 16 &deskych pivova-
rech s vystavem ne-
jméné 10 000 hl ro¢né.
Ve vzorcich ze dvou pi-
vovarll se nepodafilo
izolovat dokonce ani
jeden kontaminuijici
mikroorganismus. Je
nutné konstatovat, ze
po biologické strance
byla i pfevazna vétsina
ostatnich pivovaru ve-
lice dobfe oSetiena
a za 4 roky provade-
ného prizkumu bylo
ziskano z téchto pivo-
varl pouze 25 izolatt
kvasinkovych kontami-
nantd a 63 izolatl G*
bakterii. Strikiné anae-
robni Megasphaeraani
Pectinatus [12] nebyly
nalezeny viibec. |zolo-
vané mikroorganismy
byly identifikovany
a nadale jsou uchova-
vany pro nasledny vy-
zkum.

Vysledky identifi-
kaci izolatt mléénych
bakterii jsou zobrazeny
v tab. 1.Kolekce izolatl
kontaminantli z pivo-

Tab.1/Table 1 Identifikace izolati bakterii mlécneho kvaseni (z ¢eskych pivovard)
Identification of Isolates of Lactic Acid Bacteria found in Czech Breweries

C. izolatu/ J Identifikace izolatu Mikroskopicky vzhled | Pivu Skodici _ Beer spoilage | Pivovar
Number of isolate| Identification of isolates | Image under microscoped | 3 tydnilin 3 weeks | do 8 tjdnidin §weeks | Brewery
1 L. plantarum mr—1Ir, ch - - N
2 L. plantarum mr, ch - - N
3 L. para. paracasei mr, ¢h - B N
4 L. brevis Ir=vir - - N
5 L. collinoides mr—Ir, ch + + N
6 L. plantarum mr=Ir, ch + + N
7 L. buchneri sr—mr - - N
8 L. buchneri sr—mr + - N
9 L. plantarum sr—Ir + + N
10 L. plantarum mr - - N
11 L. brevis Ir - - N
12 L. brevis Ir - = N
13 L. brevis mr - N
14 L. brevis mr - - N
15 L. brevis mr—Ir - B N
16 L. fructivorans Ir, in pairs - = N
17 L. collinoides Ir - - N
18 L. brevis Ir + + D
19 L. brevis Ir, ch + + D
20 L. buchneri s, in pairs - - D
21 L. buchneri sr—mr, in pairs - - |
22 L. brevis Ir + + |
23 L. plantarum mr—Ir - + |
24 L. buchneri mr - + |
25 L. plantarum Sf—mr - + K
26 L. collinoides Ir - = G
27 L. collinoides vir + + G
28 L. brevis vir - = G
29 L. brevis vir + - G
30 L. plantarum vir - - G
31 L. brevis vir + + G
32 L. brevis vir - = G
33 L. brevis vir - - G
34 L. collinoides Ir + - N
35 L. collinoides Ir - - N
36 L. collinoides mr—Ir + + N
37 L. brevis Ir + - N
38 Leue. mesenteroides Ir - - N
39 L. brevis vir + - N
40 L, brevis vir = = N
4 L, plantarum vir - - N
42 L. brevis mr - Ir + - N
43 L. para. paracasei mr—Ir - = H
44 Ped. damnosus cocci, tetrads + + H
45 L, para. paracasei mr, ch - - H
46 L. plantarum mr—Ir - = E
47 L. brevis Sr—mr, in pairs = E
48 L. para. paracasei mr - - E
49 L. plantarum mr = E
50 L. brevis vir - - F
51 L. plantarum mr - + B
52 L. brevis Ir + + C
53 Ped. sp. cocci, tetrads 5 = J
54 Ped. sp. cocci, tetrads - = J
55 L. brevis vir + + M
56 L. brevis vir + + I
57 Ped. sp. cocci, tetrads + + L
58 Ped. sp. cocci, tetrads - - L
59 Ped. sp. cocci, tetrads - - L
60 Ped. sp. cocci, tetrads = L
61 L. brevis mr - - g
62 L. brevis sr, ch - - A
63 L. plantarum mr - + A
cs L. plantarum mr - - collection
Cs kontrolni kmen sbirky bakterii mlééného kvaseni ,Laktoflora”, Praha/
control strain from dairy culture collection ,Laktoflora“, Prague
sr kratke tycinky/short rods <2nm
mr stredni tycinky/middle rods ~ 2-4 nm
Ir dlouhé tyéinky/long rods 4-6 nm
vir velmi dlouhé tyCinky/very long rods> 6 nm
ch retizkujici bakterie/chain — forming rods
inpairs  parujici bakterie/rods in pairs
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correspond to McFarland No. 1 turbidity, i.e. 300 x 10° bacte-
ria/ml. One drop of this suspension was used to inoculate a vial
with a safety closure (filled to the rim to ensure anaerobic con-
ditions) with 10 % pale beer collected in the brewery after the

flow pasteuriser. This
quantity of cells cor-
responded to an ino-
culum of approx. 5,5
x 10* bacteria/ml. The
vials with inoculated
beer were kept in the
dark at room tempera-
ture and controlled
twice a week over th-
ree months. The majo-
rity of beer-spoilage
isolates caused mas-
sive turbidity in ;beer
within 3 weeks at the
latest at later dates, the
turbidity was observed
only exceptionally. The
time limits for deposi-
tion were 3 and 8 we-
eks since no further
spoilage was observed
atlonger time intervals.

3 RESULTS AND

DISCUSSION

The samples were
collected in different
production stages be-
ginning with young be-
ers and ending with fi-
nished unpasteurised
beers. The samples
were collected in 16
Czech breweries, each
of them with an annual
shipped beer volume
of at least 10 000 hl.
Samples from two bre-
weries did not contain
any contaminating
micro-organisms.
From the biological po-
int of view, also the
vast majority of other
breweries treated the
product very well, only
25 isolates of yeast
contaminants and 63
isolates of G* bacteria
being intercepted du-
ring the 4-year period.
No strictly anaerobic
Megasphaera or Pecti-
natus (12) were found.
The isolated micro-or-
ganisms were identi-
fied and conserved for
future research.

The results of iden-
tification of lactic acid
bacteria isolates are
shown in Table 1. The
collection of contami-
nant isolates from bre-
wing plants is being
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varskych provozl je neustale uchovavana a opakované je pro-
vadéno ovéfeni jejich schopnosti rist a mnozit se v pastero-
vaném pivu. Pfedevsim za vyzkumnym ucelem jsou pribézné
izolovany a identifikovany kmeny dalSi. Ze ziskanych bakteri-
alnich kontaminantu jsou zastoupeny rody Lactobacillus a Pe-
diococcus, pouze jeden nalezeny izolat byl rodu Leuconos-
toc. Z nich se nejcastéji vyskytly L. brevis (25x), L. plantarum
(14x), L. collinoides (7x), L. buchneri (5x) a L. para.paracasei
(4x). Pouze jedenkrat byly uréeny také L. fructivorans, P dam-
nosus a Leuc. mesen. mesenteroides. 6x byl identifikovan Pe-
diococcus sp. bez bliz§iho uréeni druhu. Ackoliv nami ziskany
pocet bakterialnich izolatu nebyl pfilis vysoky, pfesto nejas-
1&j8i vyskyt L. brevis a L. plantarum v hotovych pivech z ruz-
nych provozt odpovida Gdajum z literatury [13, 14].

Pfi sledovani schopnosti izolatu bakterii miééného kvaseni
kazit pivo se touto vlastnosti vyznac¢ovaly 11x L. brevis, 7x L.
plantarum, 2x L. collinoides a 1x L. buchneri, L. para. para-
caseia P damnosus. Ze 6 izolat( uréenych jako Pediococcus
sp. kazil opétovné pivo jenom jeden kmen. Porovnani etnosti
izolatt pivu 8kodicich &i nikoli je znazornén v tab. 2 a na obr.
1. Rozdilna afinita jednotlivych izolovanych variet vici pivu
jako substratu se jevi jako velmi perspektivni pro dalsi vyzkum.

4 ZAVER

Ctyflety prizkum vyskytu kontaminace v ¢eskych pivova-
rech prokazal velmi dobrou uroven sanitace téchto provoz(.
Pro ziskani uvadéného poctu izolata G* bakterii mliééneho kva-
Seni byly odebrany v provozech stovky odbéru, valna vétsina
z nich bez narstu kolonii na specifické pudé.

Nékteré z uréenych izolatt bakterii mlééného kvaSeni vy-
kazovaly pfi identifikaci drobné odchylky od typickych bio-
chemickych reakci pro dany kmen. Ty sice nepiekazely pies-
nému zafazeni mikroorganismu, ale ukazaly na velmi
pravdépodobné vytvofeni novych variet vlivem dlouhodobého
pfezivani v pro né atypickych vnéjSich podminkach. Této sku-
teénosti odpovida také jejich rozdilna schopnost vyuzivat pivo
jako jediny substrat k dalsimu rlstu a pomnoZovani.

Na vysledky popsaného monitoringu navazuje dal$i vy-
zkum, ktery by umoznil rychlé rozliS§eni mikroorganismu a je-
jich schopnosti pfezivat a mnozit se za tak nepfiznivych pod-
minek, jaké poskytuje pivo jako zivné médium.

Obr. 1/Fig. 1 Porovnani cetnosti izolatd bakterii mlécného kvaseni/
The frequency comparison of the lactic bacteria isolates

Count of isolates

Beer spoilage

Identificated isolates of bacteria 8 2

izolaty bakterii mlééného kvaseni kazici pivo do 3 tydni
Isolates of bacteria spoiled beer in 3 weeks

izolaty bakterii mlééného kvaseni kazici pivo do 8 tydni
Isolates of bacteria spoiled beer in 8 weeks

izolaty neskodici pivu

Non-beer spoilage isolates

celkovy pocet izolatl

Total count of isolates

o o W >

KVASNY PRUMYSL
roc. 48 / 2002 — ¢islo 11-12

continuously preserved and the ability of contaminants to grow
and reproduce in pasteurised beer is repeatedly verified. Furt-
her strains are steadily isolated and identified for research pur-
poses. Bacterial contaminants included the genera Lactoba-
cillus and Pediococcus, with a single isolate of the
Leuconostoc genus. The most frequent species were L.bre-
vis (25x), L.plantarum (14x), L. collinoides (7x), L. buchneri
(5x) and L. para.paracasei (4x), L. fructivorans, P. damnosus
and Leuc. mesen.mesenteroides (1x). Pediococcus ssp. was
identified 6 times, without further specification of species. Alt-
hough the number of bacterial isolates was not very high, the
most frequent occurrence of L. brevis and L. plantarum in fi-
nished beers from different breweries corresponds to the pub-
lished data [13, 14].

The beer-spoilage ability of the lactic acid bacteria isolates
was found 11 times with L. brevis, 7 times L. plantarum, twice
with L. collinoides and once with L. buchneri, L. para.paraca-
sei and P damnosus. From the six isolates identified as Pe-
diococcus ssp. only one strain repeatedly spoiled beer. The
frequency comparison of beer-spoilage bacteria and non-
beer-spoilage bacteria is shown in Table 2 and Fig. 1. The dif-
ferent affinity of individual isolated varieties to beer as a sub-
strate seems to be very promising for future research.

4 CONCLUSION

Our 4-year study of occurrence of contamination in Czech
breweries documented a very good level of sanitation in these
plants. Hundreds of samples were taken in the plants in order
to acquire a sufficient number of isolates of G+ lactic acid bac-
teria. Most of the samples failed to show any growth of colo-
nies on specific media.

During the identification, some of the lactic bacteria isola-
tes to be determined exhibited minute deviations from bio-
chemical reactions typical for the given strain. These deviati-
ons did not preclude an exact classification of the
micro-organism but pointed to the very probable formation of
new varieties resulting from the long-term survival under aty-
pical external conditions. This corresponded also with the abi-
lity of the bacteria to utilise beer as the sole substrate for
growth and reproduction.

The results of this monitoring study form a basis for further
research, which could permit a fast differentiation between dif-
ferent microorganisms and facile determination of their ability
to survive and reproduce under the unfavourable conditions
they encounter in beer as a nutrient medium.

Tab. 2/Table 2 Porovnani cetnosti izolatt bakterii mlécného kvaseni/
The frequency comparison of the lactic bacteria isolates

A B C D
1 L. brevis 11 11 14 25
2 | L. plantarum 3 7 6 14
3 | L. collinoides 4 4 3 7
4 | L. buchneri 1 2 3 5
5 | L. para. paracasei 0 1 3 4
6 L. fructivorans 0 0 1 1
7 | Leuc. mesenteroides 0 0 1 1
8 | Pediococcus sp. 1 1 5 6
9 | Ped. damnosus 1 1 0 1
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Hollerova, |. = Kubizniakova, P.: Monitoring G* bakterialni kontaminace v es-
kych pivovarech. Kvasny Prum, 48, 2002, ¢ 11-12, s. 308-313,

Ve vybranych éeskych pivovarech byl provadén prizkum pribéhu kontroly kvality,
Veskere zjisténé grampozitivni bakterie byly izolovany a identifikovany za pouZiti bi-
ochemickych setu API 50 CHL, pouZivaného obvykle jako srovndavaci metody pii ur-
&ovani kmend bakterii mlééného kvageni. Pasterované pivo bylo zaotkovano viemi
nalezenymi bakteriemi bez pfistupu kysliku. Po dobu tfi mésici byla sledovana tvorba
zakalu. Z vysledkl vyplyva, Ze i kdyZ jsou izolaty identifikovany jako identické, mizZe
mit kaZeni piva razny prabéh.

Hollerova, | — Kubizniakova, P.: Monitoring Grampositive Bacterial Contami-
nation in Czech Breweries. Kvasny Prum. 48, 2002, No. 11-12, p. 308-313.

Quality control procedures were monitored in a number of Czech breweries. All
Gram positive bacterial contaminants found in the beer were collected and isolated.
The genera of G- bacteria obtained from the breweries were isolated and identified
by means of the biochemical sets APl 50 CHL. This method is generally used as
a comparative method for identification of Lactic Acid Bacteria strains.Pasteurised
beer was inoculated with all identified bacteria in the absence of oxygen. Haze for-
mation was checked over three months. The results show that different beer spoi-
lage was observed on inoculating beer with isolates identified as identical.

Hollerova, I. - Kubizniakova, P.: Monitoring der G*-bakterialer Kontamination
in tschechischen Brauereien. Kvasny Prum., 48, 2002 Nr. 1112, 5. 309-313.

In ausgewdhliten tschechischen Brauereien wurde das Monitoring des Verlaufs der
Qualititskontrolle durchgelihrt. Die gesamte ermittelte grampositive Bakterien wur-
den isoliert und identifiziert, und zwar bei Applikation des biochemischen Sets API
50 CHL, das gewdhnlich als Vergleichsmethode bei der Bestimmung der Bakteri-
enstamme der Milchsauregarung benitzt wird. Das pasteurisierte Bier wurde mit al-
len gefundenen Bakterien unter Sauerstoffabschluss beimpft. In der Daver von drei
Monaten wurde die Tribungsbildung verfolgt. Aus den Ergebnissen ist ersichilich,
dass auch wenn die Isolate als idenlisch identifiziert warden, kann das Verdarben
des Bieres einen unterschiedlichen Verlaul aufweisen.

lonneposa, W. - KyBiuanakoea, M.: MoHuToprHr G° GAKTEPHMANEHOMD 3APAMEHHA HA YELCKHX
nuBaasogax. Kvasny Prum. 48, 2002, Ho, 11-12, erp, 309-313.

Ha walipanHsic YewcxMs NWB32BOAAX ObN NPOBEOSH MOHWMTODMHT NPOXOHISHWA KOMTpONA
kavyecTea, Boe OMpENENEHHBIE TRAMNOIHTHEHRE ﬁﬂﬁTﬂPHH T HAONHPOBAKHLl W NPpOBENEHa HX
BAEHTHBMKALMA NocpeacTBaM Groxvupdeckoro Hatopa API 50 CHL, oleimHOBEHHD NPAMEHAEMOTD
B Ka4eCTEE CPABHHTENbHOMD METOAE ONA ONpERENSHWR WTaMMOB ﬁE.HTEﬂHI:! MONOYHOKWENOrD
Gpomenns. MACTEPUIMPOBAKHDE NHWBO ObIND JAPAMEHD BCEMH HARREHHBIMM GaxTopuAmM Ged
ADCTYNA wMChopoga. B Tevenme Tpex MecAues Gwno wCcnefosano ofpasosanke MyTH. M3 pesy-
NbLTATOB BLITEKAET, HTO Qe NpW WI0NATAX, HIJ_EHTH¢HLI.HFNJBEHHHI Rk HAEHTWYHLIE, MOHET HMETE
MOpYA NHBA PAIHOS NDOXDKIBHKE,

Upozorniujeme ¢étenare, Zze celé ¢lanky z letosniho roéniku éa-
sopisu Journal of The Institute of Brewing jsou do konce letos-
niho roku bezplatné k dispozici na URL:
http://www.igb.org.uk/ igbsite/lhome/index.asp

Abstrakta élank( éasopisu MBAA Technical Quarterly Ize najit
na URL: http://www.mbaa.com Abstrakta élanku éasopisu Jour-
nal of American Society of Brewing Chemistry jsou na URL:
http://www.asbcnet.org
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