Germination and growth of Clostridium perfringens in the beef  +
burger and fish filet

ABSTRACT

Foodborne diseases caused by toxigenic sporogenic bacteria with a higher potential for survival in unfavorable temperature conditions pose a
serious problem for public health. In this study, we investigated the germination and growth of spore-forming and toxigenic Clostridium
perfringens bacteria in deliberately contaminated foods. Beef burgers and fish fillets were prepared for the study, and their pH, water activity
(aw), and NaCl content were determined, as these parameters influence spore germination and bacterial growth. The prepared meals were
then contaminated with a C. perfringens spore suspension and stored at different temperatures (60 °C; 50 °C; 40 °C) for varying lengths of time
(0.0h; 1.0 h; 2.0 h; 2.5 h; 3.0 h; 4.0 h; 6.0 h). The methodology according to CSN EN ISO 15213-2:2024 was used for the quantitative determination
of C. perfringens bacteria in the dishes. Our results show that when meals are stored at 40 and 50 °C, C. perfringens spores germinate, but only
after at least 2 hours of storage Iin the case of beef burgers and 2.5 hours in the case of fish fillets. In the following hours of storage, the vegetative
cells continue to multiply to values of 6.5 log CFU/g in the case of beef burgers and 3 log CFU/g in the case of fish fillets. If the meals were stored
at 60 °C, no spore germination occurred during the entire storage period. The results clearly show that the possibility of spore germination and
subbsequent growth of C. perfringens in hot meals is a real risk, especially if the hot meal is not kept at the recommended minimum temperature of
60 °C.

UVOD

Bakterie Clostridium perfringens jsou anaerobni (aerotolerantni) grampozitivni tyCinky se schopnosti produkovat toxiny vyvolavajici alimentarni
onemocnéni (Duan et al., 2016). Diky schopnosti produkovat spory jsou hojné rozsireny v zivotnim prostredi i ve strevech lidi a zvirat (Park et al.,
2019). V soucasneé dobé je tento patogen jednou z nejCastéjSich pricin bakteridinich alimentdrnich onemocnéni (Park et al., 2019).

Pro prevenci rustu mikroorganismu v potravindch je obecné uzndvané pravidlo ,,40-140", které doporucuje potraviny uchovdavat bud pri
teplotdch pod 40 °F (4,4 °C), nebo naopak nad 140 °F (60 °C) (Matthews et al., 2017). Teplé pokrmy se uvadeéji do obéhu tak, aby se dostaly ke
spotrebiteli co nejdrive, a to za teploty neiméené 60 °C (Vyhlaska ¢. 137/2004 Sb). Protoze spory C. perfringens dokdzi prezit tepelnou Upravu
potravin (Juneja et al., 2003 uvadeéji hodnotu D100 °C mezi 15,5 - 21,4 min), rozhoduijici roli pro teplé pokrmy hraje jejich teplota a doba od
oripravy do konzumace.

Cilem této studie bylo posoudit germinaci a rust C. perfringens v hovézim burgeru a rybim filé. Soucdsti této studie bylo také zjistit, zda rdznd
doba a teplota skladovdni ovlivni detekci C. perfringens v teplém pokrmu a potvrdit nebo vyloucit mozné riziko pfi transportu pokrmu kuryrnimi
sluzbami.

METODIKA 3. Kontaminace pokrmu suspenzi spor Clostridium perfringens

1. Pfiprava pokrmu - hovézi burger a rybi filé = komercni smes spor BIOBALL - Clostridium perfringens NCTC 8798
= pokrmy kontaminovdny na hladinu 40 spor/g pokrmu

= gktivace spor probehla tepelnym zahrevem (80 °C/15 min)

4. Baleni kontaminovanych pokrmu a temperovani v termostatech na
teploty 40; 50 a 60 °C

5. Odbéry vzorku k mikrobiologickému vysefreni

2. Fyzikalné chemické analyzy v pokrmu = vzorky odebrdny bezprostredné po zabaleni a ddle po 1,0; 2,0; 2,5;
= hodnota pH pomoci kombinovane elektrody a pH metru 211 3,0; 4,0 a 6,0 h znastavenych teplot .
= gktivita vody (aw) pomoci LabMaster aw-metru = Stanoveni C. perfringens provedeno podle CSN EN ISO 15213-2:2024
= obsah sodiku stanoven atomovou absorpcni spektrometrii ori 37 °C/48 h anaerobne

VYSLEDKY

= 7/4dny ze sledovanych fyzikdliné chemickych ukazateld nedosahoval hodnot, které by byly limitni pro rust C. perfringens

Tabulka 1: Rust Clostridium perfringens po umélé kontaminaci = Tabulka 2: Rust Clostridium perfringens po umélé kontaminaci rybiho
hovéziho burgeru pri 40, 50 a 60 °C po dobu 0-6 hodin (prumérné filé pri 40, 50 a 60 °C po dobu 0-6 hodin (prumérné hodnoty v log

hodnoty v log KTJ/g). KTJ/g).
kontrola <|,7 <|,7 <l,7 <l,7 <l,7 <l,7 <l,7 kontrola <l,7 <l|,7 <l,7 <|,7 <|,7 <l,7 <l,7
NCTC 8798 <l|,7 <l,7 <l,7 1,704 23+1,3 48=%1,6 5,8 NCTC 8798 <l|,7 <l,7 <l,7 <l|,7 2,1 09 22+ 1,1 3,0
kontrola <|,7 <|,7 <l,7 <l,7 <l,7 <l,7 <l,7 kontrola <l,7 <l|,7 <l,7 <|,7 <|,7 <l,7 <l,7
NCTC 8798 <|,7 <l|,7 20+08 25+04 23+08 45+0,9 6,5 NCTC 8798 <l|,7 <|,7 <|,7 2,1 09 30+0, 20+04 <l|,7
kontrola <|,7 <|,7 <l,7 <l,7 <l,7 <l,7 <l[,7 kontrola <l|,7 <l,7 <l|,7 <|,7 <l,7 <l,7 <|,7
NCTC 8798 <l,7 <l,7 <l|,7 <l|,7 <l|,7 <l|,7 <lI,7 NCTC 8798 <l|,7 <l|,7 <l|,7 <l,7 <l,7 <l,7 <l,7
ZAVER

Vysledky této studie potvrzuji, ze teplota je pro germinaci spor C. perfringens zasadni. Pokud teplota pokrmu neklesla pod 60 °C, nedoslo v této
studii ke germinaci spor po celou dobu skladovdani (6 hodin). Pri skladovdni pokrmu v nizsich teplotdch (40 a 50 °C) doslo k vykliceni spor a
naslednému mnozeni vegetativhich bunék ve vsech experimentech. Minimalni Cas potrebny pro vykliceni spor byl 2 hodiny v teploté 50 °C a 2,5
nodin v teploté 40 °C. Z&dvérem lze tedy konstatovat, Ze distribuce pokrmu kuryrnimi sluzoami je potencidinim nebezpedim, pokud neni pokrm
ihned zkonzumovdan nebo rychle zchlazen.
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