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ABSTRACT

Allmentary diseases caused by tfoxigenic sporogenous bacteria with a higher potential for survival in adverse temperature conditions represent d
serious problem in the protection of public health. In this work, we dealt with the issue of the occurrence of sporogenic and toxigenic Bacillus
cereus bacteria in freshly cooked foods. As part of the study, 6 different dishes were cooked, in which the pH value, water activity (aw) and NaCl
content were determined as parameters influencing spore germination and bacterial growth. The methodology according to ISO 7932:2004 was
used for the quantitative and qualitative determination of B.cereus bacteria in food. Suspect B. cereus colonies were identified using MALDI-TOF
MS mass spectrometry and characterization of the isolates was performed by the polymerase chain reaction (PCR) method. With the exception
of steamed rice, B. cereus was detected in all dishes, but only after mulfiplication. Virulence factors responsible for the diarrogenic form of the
disease, were detected in B. cereus isolates obtained. The study also tested the presence of B. cereus in cooked food during storage at ditfferent
temperature conditions (60 °C; 50 °C; 40 °C) and for different lengths of time (0.0 h; 1.0 h; 2, 0 h; 2.5 h; 4.0 h). In this case, it was possible to detect
B. cereus in two dishes by direct cultivation, but always only at 40 °C; after 3 hours of storage in mashed potatoes and after 4 hours in steamec
rice. It I1s clear from the results that the possibility of spore germination and subsequent growth of B. cereus in hot food is a real danger, especially
If the hot food is not kept at the recommended temperature above 60 °C.

UvoD

Bacillus cereus se stal v potravindrském prumyslu hygienickym i

METODIKA

Bramborova kase, houbova omacka, rajska omdacka a ryze varena

fechnologickym problémem s narustajici dulezitosti (Bagcioglu et al.,  byly piipraveny dle receptd Runstuk et al. (2015). Spagety carbonara
2019). Tato sporogenni bakterie je Siroce rozsirena v zivotnim prostredi.  podle Bardi (2008) a ratatoville podle Roux (2015).

Prostrednictvim plodin se vegetativni bunky a zejméena spory snadno = V  obdobi 02-03/2023 pripraveny uvedené pokrmy pro

dostavaji do potravinového retézce (JeBberger et al., 2015).

Teplé pokrmy se uvadéji do obéhu tak, aby se dostaly ke spotrebiteli
co nejdrive, a to za teploty neiméné 60 °C (Vyhlaska €. 137/2004 Sb),
coz odpovidd také pozadavkum FDA na uchovdavdni teplych
ootravin pri teplotdch 140 °F nebo vyssich (FDA, 2017). V poslednich
letech se ve velkych méstech v Evropé rozsifila distribuce pokrmu
kuryrnimi = sluzbami  (Simoni and Winkenbach, 2023). Zatimco v
orovozovndAch stravovacich sluzeb Ize pri servirovdni pokrmu docilit
minimalni teplotu 60 °C, pri distribuci na vétsi vzdalenosti spojenée s
delsim casovym Usekem je to prakticky nemoziné. MuUze proto
existovat riziko rUstu nezddoucich bakterii, véetné B. cereus.

Cilem teto studie bylo zjistit, zda v cerstvé uvarenych pokrmech
detekujeme pritomnost bakterii B. cereus a tyto izoldty ddle
charakterizovat. Soucdsti této studie bylo také zjistit, zda ruznd doba
a teplota skladovdani ovlivni detekci B. cereus v teplem pokrmu a
ootvrdit nebo vyloucit mozné riziko pfi tfransportu pokrmu kuryrnimi
sluzbami.

mikrobiologické vysetfeni na pritomnost B. cereus - podle CSN ISO
7932 (560092)

V obdobi 06/2023 az 04/2024 postupné pripraveny vsechny pokrmy,
které byly po uvareni rozdéleny na jednotlivé porce (150 g) @
zabaleny bez vymény atmosféry na bdlice T-190 (MetalPack,
dodavatel Maso-profit, s.r.o., Praha) + temperovdani v termostatech
na teploty 40; 50 a 60 °C

Vzorky odebirdny bezprostredné po zabaleni a dale po 0,5; 1,0; 2,0;
2,5;3,0a04,0h

/iskané izolaty podrobeny analyze MALDI-TOEF MS (UltrafleXtreme
iInstrument, Bruker Daltonik, Germany; FlexControl 3.4 software;
BioTyper software version 3.0; Bruker Daltonik; BioTyper database
entries version 10.0)

Vsechny potvrzené izolaty B. cereus byly vysefreny na pritomnost
genu nheABC, hbICDA, cytK a ces kddujicich produkci
nehemolytického enterotoxinu (Nhe), hemolysinu BL (Hbl), cytotoxinu
K (CytK) a produkei cereulidu (Ces) - pomoci multiplex PCR
(polymerdzova retézova reakce)

VYSLEDKY

Celkem bylo z pokrmu ziskdno a potvrzeno 10 izoldtu B. cereus

virulence zodpovednych za diarhogenni formu onemocnéni.

kase (pouze ve 40 °C)

U 80 % izolatu ziskanych z pokrmuU v nasi studii byla zjisténa pritomnost alespon jednoho z genu virulence nheABC, hbl

PH skladovdni hotovych pokrm( v rdznych teplotéch (40; 50 a 60 °C) = B. cereus detekovdn u dvou pokrmU, a

V bramborové kasi byl B. cereus detekovdn uz po 2 hodinach v poctu 1,6 log KTJ/g a po 4 hodinach jiz 4,3 log K

S vyjimkou varene ryze byla pritomnost B. cereus prokdzana ve vsech pokrmech, ale pouze po pomnozeni.
Primou kultivaci na agaru se B. cereus nepodarilo izolovat ani v jednom pripade.

'K, tedy faktoru

s

r'yze a bramborové

Ve varené ryzi byl B. cereus detekovdn po 4 hodinach v poctu 2 log KTJ/g
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ZAVER
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Vysledky této studie potvrzuji, ze sporogenni a toxigenni bakterie B. cereus je v MCkém orumyslu rediny problém, ktery muze ohrozit
zdravi konzumentU. Ve vsech uvarenych pokrmech v této studii byly alespon jednou izolovdny bakterie B. cereus. Polymerdzova retézova
reakce prokdzala u 80 % ziskanych izoldtu pritomnost alespon jednoho z genu virulence zodpovédnych za diarhogenni formu onemocnéni. V
bramborove kasi byl po 4 hodinach skladovani ve 40 °C zjisten pocCet B. cereus 4,3 log K1J/g, v ryzi 2 log KTJ/g. Zaverem Ize tedy konstatovat, ze

dodrzeni feploty 60 °C pri uvadeni feplych pokrr ’ beéhu je pro zachovani zdravoini Svadnosti pokrmu zdsadni a distribuce pokrmu
kuryrnimi sluzbami je potencidlnim nebezpecim. -
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