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This publication is a sequel to the study Microbiology of brewing — Kocuria (Micrococcus) and cultivation methods for their detection
— part 1 (Matoulkova and Kubizniakova, Kvasny Primysl 64(1): 10-13, 2018). Growth was monitored in a set of 8 strains of Kocuria
and Micrococcus on solidified culture media, e.g. MRS agar and its various modifications, the media Raka-Ray, NBB, UBA, etc. Under
aerobic conditions, most strains of Kocuria were able to grow on UBA agar, which is designed to detect beer harmful microorganisms.
Thus there is a higher likelihood of confusion of Kocuria with more risky Pediococcus and vice versa in laboratories, which do not apply
anaerobic incubation conditions to detect lactic acid bacteria.

Kubizniakova, P., Brozova, M., Matoulkova, D., 2018: Mikrobiologie pivovarské vyroby — bakterie Kocuria (Micrococcus) a kultivaéni
metody pro jejich detekci — 2. €ast. Kvasny Prum. 64(4): 156-160

Publikace navazuje na resersni ¢lanek Mikrobiologie pivovarské vyroby — bakterie Kocuria (Micrococcus) a kultivaéni metody pro jejich
detekci — 1. ¢ast (Matoulkova a Kubizniakova, Kvasny Primysl 64(1): 10—13, 2018). Sledovan byl rGst 8 kment bakterii rodli Kocuria
a Micrococcus na ztuzenych kultivaénich ptdach, napf. MRS agaru a jeho rtznych modifikacich, na plidé Raka-Ray, NBB, UBA atd. Za
aerobnich podminek byla vétSina kmen kocurii schopna rdstu na UBA agaru, ktery je primarné uréen pro detekci pivu Skodicich mik-
roorganismu. V laboratofich, kieré neaplikuji anaerobni podminky inkubace pro detekci bakterii mlééného kvaseni, existuje tedy vyssi

pravdépodobnost zamény kocurii s vice rizikovymi pediokoky a naopak.

Keywords: aerobic bacteria, Kocuria, beer contamination,
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“2 1 INTRODUCTION

Bacteria of the genus Kocuria (formerly Micrococcus) are not con-
sidered to be a serious contamination of brewing production. They
are Gram-positive aerobic bacteria (cocci) with respiratory type of
metabolism, sensitive to bitter hop substances, alcohol and acid pH
(Bokulich and Bamforth, 2013). The risk of damage to beer by Kocu-
ria is relatively negligible. Significant is the misplacement of Kocuria
for other bacteria during routine microbiological control (Vaughan et
al., 2005). Cells of Kocuria may occur as tetrades in a microscopic
sample and may be misidentified as a beer-spoiling Pediococcus
(Fig. 1A, B). Conversely — Pediococcus may be falsely determined
as harmless Kocuria (Micrococcus). The substitution of Kocuria and

Fig. 1A/ Obr. 1A, Kocuria kristinae CCM 26907

Klicova slova: aerobni bakterie, Kocuria, kontaminace piva,
Micrococcus, Pediococcus

= 1 UVOD

Bakterie rodu Kocuria (dfive Micrococcus) nejsou povazovany
za zavaznou kontaminaci pivovarské vyroby. Jsou to grampositivni
aerobni bakterie (koky) s respiratornim typem metabolismu, citlivé
na hotké chmelové latky, alkohol a kyselé pH (Bokulich a Bamforth,
2013). Riziko poskozeni piva kocuriemi je pomérné zanedbatelné,
jejich vyznam spociva zejména v moznosti zameény s jinymi bakteri-
emi pfi rutinni mikrobiologické kontrole (Vaughan et al., 2005). Kocu-
rie se mohou vyskytovat usporadané v tetradach a pfi mikroskopii
vzorku mohou byt nespravné identifikovany jako pivu Skodici bakte-
rie Pediococcus (obr. 1A, B) a naopak — pediokoky mohou byt ne-
spravné uréeny jako neskodné kocurie (mikrokoky), zejména pokud

Fig. 1B / Obr. 1B Pediococcus damnosus CCM 3453
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Pediococcus occurs especially if yeast sample is checked only mi-
croscopically without culture assay or other tests, e.g. catalase reac-
tion, etc. (Priest and Campbell, 2003).

The identification of Kocuria is not done routinely in the operating
brewing laboratories. Specific culture media for their diagnostics are
not available. Bacteria of the genus Kocuria grow on common non-
selective cultivation solid media such as meat-peptone agar (MPA)
or plate count agar (PCA). Only two species, Kocuria kristinae (for-
merly Micrococcus kristinae) and Kocuria varians (formerly Micro-
coccus varians), are significant for microbiological control in brewing
laboratories. The genus Micrococcus includes species which occur
in various types of environment — water, soil, air, plant surface, mam-
malian skin including human, active sludge, meat, sausage, cheese
or fish (Busse, 2015; Stackebrandt and Schumann, 2015). Due to
the possibility of mistaking Kocuria for significantly more risky Pedio-
cocci, in this study we monitored their growth on different cultivation
media (which are used for the detection of lactic bacteria — MRS,
NBB, UBA). This study was also supplemented with media that are
used for the detection of coliform bacteria — Chromocult Coliform
agar, Endo agar, MacConkey agar and WLN agar.

2 MATERIALS AND METHODS

2.1 Composition and preparation of solid culture media

a) PC agar (Plate-Count-agar) (PCA): was prepared from dehy-
drated medium according to manufacturer‘s instructions (Merck): by
dissolving 22.5g of dehydrated medium in 1000 ml of distilled water
and sterilizing it for 20 minutes at 121 °C. Finished medium has
a light yellow color.

b) Meat-peptone agar (nutrient agar) (MPA): was prepared from
dehydrated medium according to manufacturer‘s instructions (Mer-
ck): by dissolving 20g of dehydrated medium in 1000 ml of distilled
water and sterilizing it for 20 minutes at 121 °C. Finished medium
has a light yellow color.

c) MRS agar (MRS): was prepared from dehydrated medium ac-
cording to manufacturer’s instructions (Merck): by dissolving 68.29
of dehydrated medium in 1000 ml of distilled water and sterilizing it
for 20 minutes at 121 °C. Before pouring onto plates: to 1 liter of fin-
ished medium cooled to about 45 °C, actidione was added as an
aseptically prepared solution (0.025g of actidione in 10 ml of distilled
water) and B-phenylethanol at a final concentration of 0.3 % vol. (3ml
per 1000 ml). Finished medium has a yellowish-brown color.

d) NBB (Nachweismedium fur Bierschadliche Bakterien) agar
(NBB-A): was prepared from commercially available dehydrated me-
dium (NBB-P) according to the manufacturer s instructions (Déhler):
by dissolving 120g of dehydrated medium and 15g bacteriological
agar (Oxoid) in 1000 ml distilled water and sterilizing it for 10 minutes
at 115 °C. Finished medium has a red color.

e) UBA (Universal Beer Agar) agar (UBA): was prepared from
dehydrated medium according to the manufacturer's instructions
(Oxoid): by dissolving 62g of dehydrated medium in 750ml of dis-
tilled water and 250 ml of light draft beer. The medium was sterilized
for 10 minutes at 121 °C and finished medium has a yellowish-brown
color.

f) WLN (Wallerstein Laboratories Nutrient) agar (WLN): was pre-
pared from dehydrated medium WLN according to the manufactur-
er‘s instructions (Oxoid): by dissolving 75g of dehydrated medium in
1000 ml of distilled water and sterilizing it for 15 minutes at 121 °C.
Finished medium has a blue-green color.

g) Chromocult Coliform agar (Coli): was prepared from dehy-
drated medium according to the manufacturer's instructions (Merck):
by dissolving 26.5g of dehydrated medium in 1000 ml of distilled wa-
ter and sterilizing it for 20 minutes at 121 °C. Finished medium has
a light slightly yellowish color.

h) Endo agar (Endo): was prepared from dehydrated medium ac-
cording to the manufacturer’s instructions (Merck): by dissolving 39¢g
of dehydrated medium in 1000 ml of distilled water and sterilizing it
for 20 minutes at 121 °C. Finished medium has a dark pink color.

i) MacConkey agar (Mac): was prepared from dehydrated medi-
um according to the manufacturer's instructions (Merck): by dissolv-
ing 509 of dehydrated medium in 1000 ml of distilled water and ster-
ilizing it for 20 minutes at 121 °C. Finished medium has a light pink
color.

2.2 Microorganisms and culture conditions
Strains of bacteria that were used in this study originate from the
Czech Collection of Microorganisms (CCM) in Brno and from the

je provadéna jenom mikroskopie vzorku kvasnic, bez kultivaéniho
stanoveni, pfipadné dal$ich testu, napf. na katalasovou reakci apod.
(Priest a Campbell, 2003).

Prakaz kocurii neni v provoznich pivovarskych laboratofich prova-
dén rutinné, pro jejich diagnostiku neni k dispozici specifické kulti-
va¢ni médium. Rostou na béznych neselektivnich kultivanich pa-
dach, jako je masopeptonovy agar (MPA) nebo tzv. plate count agar
(PCA). Z hlediska mikrobiologické kontroly v pivovarské laboratofi
jsou v rdmci rodu Kocuria vyznamné pouze dva druhy, Kocuria kris-
tinae (dfive Micrococcus kristinae) a Kocuria varians (,Micrococcus
varians®). Rod Micrococcus zahrnuje druhy nachéazejici se v rozma-
nitych typech prostfedi — voda, plda, vzduch, povrch rostlin, kiize
savcl véetné Clovéka, aktivni kal, maso, uzeniny, syr, ryby (Busse,
2015; Stackebrandt a Schumann, 2015).

S ohledem na moznou zaménu kocurii s podstatné rizikovéjSimi
pediokoky jsme v této studii sledovali jejich rlist na rliznych kultivag-
nich pldach pro detekci mléénych bakterii — MRS, NBB, UBA. Stu-
die byla doplnéna pudami pro stanoveni koliformnich bakterii —
Chromocult Coliform agarem, Endovym agarem a MacConkey
agarem, a WLN agarem.

2 MATERIAL A METODY

2.1 Slozeni a pfiprava ztuzenych kultivaénich médii

a) PC agar (Plate-Count-agar) (PCA): byl pfipraven z dehydrato-
vané pudy dle navodu vyrobce (Merck): rozpusténim 22,5 g dehydra-
tované plady v 1000ml destilované vody a sterilizaci 20 minut pfi
121 °C. Hotovéa pada ma svétle Zlutou barvu.

b) Masopeptonovy agar (nutrient agar) (MPA): byl pfipraven
z dehydratované pldy dle navodu vyrobce (Merck): rozpusténim
20g dehydratované pudy v 1000 ml destilované vody a sterilizaci 20
minut pfi 121 °C. Hotova ptda ma svétle Zlutou barvu.

c) MRS agar (MRS): byl pfipraven z dehydratované pldy dle na-
vodu vyrobce (Merck): rozpusténim 68,2g dehydratované pudy
v 1000 ml destilované vody a sterilizaci 20 minut pfi 121 °C. Do 1 lit-
ru hotové pudy, ochlazené na teplotu pfiblizné 45 °C je pfed jejim
nalitim na misky pfidan aktidion ve formé asepticky pfipraveného
roztoku (0,025 g aktidionu v 10 ml destilované vody) a B-fenylethanol
v koneéné koncetraci 0,3 % obj. (3ml na 1000 ml). Hotova ptda méa
Zlutohnédou barvu.

d) NBB (Nachweismedium fir Bierschadliche Bakterien) agar
(NBB): byl pfipraven z komeréné dodavané dehydratované pudy
(NBB-P) dle navodu vyrobce (Déhler): rozpusténim 120 g dehydrato-
vané pldy a 159 bakteriologického agaru (Oxoid) v 1000 ml destilo-
vané vody a sterilizaci 10 minut pfi 115 °C. Hotova plda ma ¢ervené
zbarveni.

e) UBA (Universalni pivni agar; Universal Beer Agar) agar (UBA):
byl pfipraven z dehydratované pldy dle navodu vyrobce (Oxoid):
rozpusténim 62g dehydratované pldy v 750ml destilované vody
a pfidanim 250ml svétlého vyCepniho piva. Puda se sterilizuje 10
minut pfi 121 °C a hotova mé Zlutohnédou barvu.

f) WLN (Wallerstein Laboratories Nutrient) agar (WLN): byl pfipra-
ven z komeréné dostupné dehydratované pldy WLN dle navodu vy-
robce (Oxoid): rozpusténim 75g dehydratované pady v 1000 ml de-
stilované vody a sterilizaci 15 minut pfi 121 °C. Hotova puda ma
modrozelené zbarveni.

g) Chromocult Coliform agar (Coli): byl pfipraven z dehydrato-
vané pudy dle navodu vyrobce (Merck): rozpusténim 26,5 g dehydra-
tované pady v 1000ml destilované vody a sterilizaci 20 minut pfi
121 °C. Hotova plda ma svétlou lehce nazloutlou barvu.

h) Endo agar (Endo): byl pfipraven z dehydratované pldy dle na-
vodu vyrobce (Merck): rozpusténim 39g dehydratované pldy
v 1000 ml destilované vody a sterilizaci 20 minut pfi 121 °C. Hotova
puda méa tmavé razovou barvu.

i) MacConkey agar (Mac): byl pfipraven z dehydratované pldy
dle navodu vyrobce (Merck): rozpusténim 50g dehydratované pudy
v 1000 ml destilované vody a sterilizaci 20 minut pfi 121 °C. Hotova
puda mé svétle rizovou barvu.

2.2 Mikroorganismy a kultivaéni podminky 3

Kmeny bakterii, které byly pouzity v této praci, pochazeji z Ceské
sbirky mikroorganism@ (CCM) v Brné a ze Sbirky pivovarskych mik-
roorganismd VUPS (RIBM). Seznam kmend, jejich oznageni a pd-
vod jsou uvedeny v tab. 1. Pfed vyockovanim na testované puldy
byly kmeny inkubovany na PC agaru (PCA) pfi teploté 28 °C po dobu
72 hodin.
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Table 1 The strains, their designations and origin
Tab. 1 Seznam kmend, jejich oznaceni a pavod

Species Strain* Origin Optimal growth temperature | Colony pigment
Druh Kmen* Pavod Optimalni teplota rdstu Pigment kolonii
Kocuria kristinae CCM 26907 Human skin Lidska kdze 37 °C Creamy to light yellow
Krémovy az sv. Zluty
Kocuria kristinae CCM 2691 Human skin Lidska kiize 37 °C Creamy to light yellow
Krémovy az sv. Zluty
Kocuria kristinae CCM 2692 Human skin Lidska kdze 37 °C Creamy to light yellow
Krémovy az sv. Zluty
Kocuria varians CCM 884 Milk 37°C Yellow
Miéko Zluty
Kocuria rosea CCM 679 Unknown Neznamy 30 °C Pink
RuazZovy
Micrococcus luteus CCM 1697 Unknown Neznamy 30°C Yellow
Zluty
Micrococcus luteus CCM 851 Unknown Neznamy 30 °C Yellow-green Zlutozeleny
Micrococcus luteus RIBM 2-115 Brewery plant — water 30°C Yellow
Pivovarsky provoz — voda Zluty

CCM - Czech Collection of Microorganisms,

Brno, Czech Republic

Ceska sbirka mikroorganisma, Brno, Ceska republika

RIBM — Collection of Brewery Microorganisms, Research Institute of Brewing and Malting, Prague, Czech Republic
Sbirka pivovarskych mikroorganismu, Vyzkumny Ustav pivovarsky a sladafsky, a. s.

Collection of Brewing Microorganisms of the RIBM. The strains, their
designations and origin are listed in Table 1. Prior to inoculation to
test media, the strains were incubated on PC agar (PCA) at 28 °C for
72 hours.

2.3 Preparation of bacterial suspensions and culture
conditions

Suspensions of bacteria were prepared by stirring one colony in
sterile saline, with a final concentration of approximately 3x108 cells/
ml. The suspension was diluted so as to give a countable number
(i.e. 10-50) of grown colonies on Petri dishes. Incubation was con-
ducted for 72 hours at 28 and 37 °C. All variants were prepared in
duplicate — for aerobic and anaerobic incubation using the Anaeroc-
ult system (Merck). Bacterial growth was evaluated and documented
after completion of cultivation.

3 RESULTS AND DISCUSSION

During anaerobic cultivation, Kocuria and M. luteus did not grow
on any of the tested media. The results of aerobic cultivation of Ko-
curia on different cultivation media at 28 and 37 °C are presented in
Tables 2 and 3. Most strains grew on common non-selective media
at both temperatures with a similar rate of growth and they provided
the same large colonies. The exception were strains M. luteus RIBM
2-115 (it did not grow at 37 °C on PCA) and K. kristinae CCM 2691
(grew only at 37 °C on Chromocult Coliform) and strains K. rosea
CCM 679 a M. luteus CCM 851 (they did not grow at 37 °C on UBA).

3.1 Growth and appearance of colonies
All strains grew on the basic cultivation media MPA and PCA. The
appearance of the colonies is documented in Fig. 2. Kocuria and

Table 2 Aerobic growth of bacteria at 28 °C
Tab. 2 Rust bakterii aerobné pfi 28 °C

2.3 Priprava bakterialni suspense a kultivaéni podminky

Suspense bakterii byly pfipraveny rozmichanim 1 kolonie ve steril-
nim fysiologickém roztoku, s vyslednou koncentraci bunék pfiblizné
3x108/ml. Suspense byly nafedény tak, aby na Petriho miskach na-
rostlo pocitatelné mnozstvi kolonii (tj. 10-50). Inkubace probihala pfi
teploté 28 a 37 °C po dobu 72 hodin. VSechny varianty byly pfiprave-
ny dvojmo — pro inkubaci aerobné a anaerobné s pouzitim systému
Anaerostat — Anaerocult (Meck). Po ukonéeni kultivace byl vyhodno-
cen a dokumentovan rlst bakterii.

3 VYSLEDKY A DISKUZE

Pfi anaerobni kultivaci nedo$lo k néardstu kocurii a M. luteus
na zadné z testovanych pud. Vysledky aerobnich kultivaci kocurii
na rdznych kultivaénich padach pfi teplotach 28 a 37 °C jsou prezen-
tovany v tab. 2 a 3. VétSina kmen0 rostla na zakladnich neselektiv-
nich pldach pfi obou teplotach obdobnou rychlosti a poskytovala
stejné veliké kolonie. Vyjimku tvofily kmeny M. luteus RIBM 2-115
(nerostl pfi teploté 37 °C na PCA agaru), K. kristinae CCM 2691
(na padé Chromocult Coliform rostl pouze pfi teploté 37 °C) a kmeny
K. rosea CCM 679 a M. luteus CCM 851 (nenarostly pfi 37 °C
na UBA agaru).

3.1 Rust a vzhled kolonii

Na zékladnich kultivaénich pldach MPA a PCA rostly vSechny
kmeny, vzhled kolonii je dokumentovan na obr. 2. Kocurie a mikroko-
ky rostou ve formé plochych, rlizné zbarvenych hladkych lesklych
kolonii s hladkym okrajem. Kolonie bakterii K. kristinae mély svétle
krémové zabarveni (obr. 2A) ve shodé s Backovym Atlasem mikroor-
ganizm0, coz odpovida charakteristice druhu (Back, 2005; Matoul-

Species Strain Culture medium
Druh Kmen Kultivacni médium
MPA PCA MRS NBB UBA WLN Coli Endo Mac
K. kristinae | CCM 26907 + + — — + - + - —
CCM 2691 + + — — + — — - -
CCM 2692 + + - - + - + - -
K. rosea CCM 679 + + - - + - - — —
K. varians | CCM 884 + + - - + - - - -
M. luteus CCM 1697 + + - - - - - - -
CCM 851 + + - - + - - - -
RIBM 2-115 + + - - + — — — —
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Table 3 Aerobic growth of bacteria at 37 °C
Tab. 3. Rlst bakterii aerobné pfi 37 °C

Species Strain Culture medium
Druh Kmen Kultivacni médium
MPA PCA MRS NBB UBA WLN Coli Endo Mac
K. kristinae CCM 26907 + + - - + - + - -
CCM 2691 + + - - + - + - -
CCM 2692 + + - - + - + - -
K. rosea CCM 679 + + - - - - - - -
K. varians CCM 884 + + - - + - - - -
M. luteus CCM 1697 + + - - - - - - -
CCM 851 + + - - - - - - -
RIBM 2-115 + - — — + — — — —

Micrococcus grow in the form of flat, colorless, smooth shiny colo-
nies with a smooth rim. The colonies of K. kristinae had a light
creamy color (Fig. 2A), which is in agreement with the Back Atlas of
microorganisms and it corresponds to the characteristics of the spe-
cies (Back, 2005; Matoulkova and Kubizniakovéa, 2018). The colo-
nies of K. varians and M. luteus were bright yellow (Fig. 2B, D).
Typically, the K. rosea colonies had a pink color (Sedlacek, 2007)
(Fig. 2C).

None of the Kocuria and Micrococcus strains grew on the MRS
and NBB media which are primarily intended for the detection of lac-
tic acid bacteria. Most of the strains grew at 28 °C on beer agar
(UBA), which is designed to detect beer harmful microorganisms.
Only strain M. luteus CCM 169" did not grow. According to the au-
thors of UBA agar (Kozulis and Page, 1968), this medium allows
(depending on the actidione content and the incubation conditions)
detection of various beer harmful microorganisms - addition of ac-
tidione can eliminate yeast growth and anaerobic culture conditions
suppress the growth of acetic acid bacteria - the medium then allows

kova a Kubizniakova, 2018). Kolonie K. varians a M. luteus byly jas-
né zluté (obr. 2B, D). Typicky rGzové zbarveni (Sedlacek, 2007) mély
kolonie K. rosea (obr. 2C).

Na pldach MRS a NBB, uréenych primarné pro detekci mléénych
bakterii, nenarostl Zadny z kmen( Kocuria a Micrococcus. Na pivnim
agaru (UBA), uréeném pro detekci pivu Skodicich mikroorganismd,
narostly pfi teploté 28 °C vSechny kmeny kromé M. Juteus CCM 169".
Podle autord UBA agaru (Kozulis a Page, 1968) umozriuje tato plda,
v zavislosti na obsahu aktidionu a inkubaénich podminkach, detekci
rlznych pivu $kodicich mikroorganism( — pfidavkem aktidionu Ize
eliminovat rast kvasinek a anaerobni podminky kultivace potlaci rist
octovych bakterii — plda pak umozni stanoveni mléénych bakterii
adaptovanych na rast v pivu. Z nasich vysledkud vSak vyplyva, ze pfi
pouziti UBA agaru mize dochéazet k zaméné kocurii / mikrokok
s podstatné rizikovéjSimi pediokoky.

Na Endové a MacConkeyho agaru nerostl zadny kmen kocurii ani
mikrokokd. Na padé Chromocult Coliform rostla pfi obou teplotach
K. kristinae CCM 2690T a CCM 2692. P¥i teploté 37 °C navic i K. kris-

Fig. 2 Colonies of bacteria on nutrient agar (MPA) after 3 days of incubation at 28 °C

A — Kocuria kristinae CCM 26907; B — Kocuria varians CCM 884; C — Kocuria rosea CCM 679; D — Micrococcus luteus CCM 1697
Obr. 2 Kolonie bakterii na masopeptonovém agaru (MPA) po 3 dnech inkubace pfi teploté 28 °C

A — Kocuria kristinae CCM 26907; B — Kocuria varians CCM 884; C — Kocuria rosea CCM 679; D — Micrococcus luteus CCM 1697
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Fig. 3 Colonies of bacteria on Chromocult Coliform agar after 2 days of incubation at 37 °C
A — Kocuria kristinae CCM 26907; B — Kocuria kristinae CCM 2692
Obr. 3 Kolonie bakterii na Chromocult Coliform agaru po 2 dnech inkubace pfi 37 °C
A — Kocuria kristinae CCM 26907; B — Kocuria kristinae CCM 2692

the determination of lactic acid bacteria that are adapted to growth in
beer. However, our results show that while using UBA agar, Kocuria/
micrococci may be confused with significantly more risky Pediococ-
cus.

None of the Kocuria and Micrococcus strains grew on the Endo
agar and MacConkey agar. K. kristinae CCM 2690T grew on Chrom-
ocult Coliform at 28 °C and also at 37 °C. K. kristinae CCM 2691grew
on Chromocult Coliform only at 37 °C. The strains K. kristinae CCM
2690" and CCM 2691 retain their light yellow pigment on this medi-
um (Fig. 3A). However, the strain K. kristinae CCM 2692 produces
purple-pink colonies on Chomocult Coliform (Fig. 3B) and may be
confused with coliform bacteria. A simple KOH test could provide
a reliable differentiation of this strain.

The monitored group of bacteria did not grow on the WLN medi-
um.

4 CONCLUSIONS

Bacteria of the genus Kocuria (formerly Micrococcus) are less se-
vere microbial contaminants of brewing operations and they are not
specifically monitored. However, they may be mistaken for more
risky pediococci, or vice versa. Anaerobic incubation did not show
their growth on solid culture media, which are intended for detection
of lactic acid bacteria. Under aerobic conditions, most strains of Ko-
curia were able to grow on UBA agar. There is a higher likelihood of
confusion of Kocuria with Pediococcus and vice versa in laborato-
ries, which do not apply anaerobic incubation conditions to detect
lactic acid bacteria.
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tinae CCM 2691. Kmeny K. kristinae CCM 2690T a CCM 2691 si
i na této ptdé zachovavaji svij svétle zluty pigment (obr. 3A). Kmen
K. kristinae CCM 2692 vSak na ptdé Chomocult Coliform vytvafi fia-
lovorGzové kolonie (obr. 3B) a mlze byt zaménén za koliformni bak-
terie. Jeho spolehlivé odliseni by v takovém pfipadé umoznil napf.
jednoduchy KOH test.

Na pldé WLN sledované skupina bakterii nerostla.

4 ZAVER

Bakterie rodu Kocuria (dfive Micrococcus) jsou méné zavaznou
mikrobialni kontaminaci pivovarského provozu a jako takové nejsou
cilené sledovany. Mohou vSak byt zaménény za vice rizikové pedio-
koky, pfipadné naopak. Pfi anaerobni inkubaci nebyl pozorovan je-
jich rast na padach uréenych pro detekci bakterii mlééného kvaseni.
Za aerobnich podminek byla vétSina kmenU kocurii schopna rlstu
na UBA agaru. V laboratofich, které neaplikuji anaerobni podminky
inkubace pro detekci bakterii mlééného kvaseni, existuje tedy vyssi
pravdépodobnost zamény kocurii s pediokoky a naopak.
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