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Survival and growth of exponential and stationary
phase Salmonella during fermentation of sausage

Tina Birk, Karoline Muller, Tina Beck Hansen, and Sgren Aabo
Division of Microbiology and Risk Assessment, National Food Institute, Technical University of Denmark, Mgrkhg] Bygade 19, 2860 Sgborg, Denmark

Background and introduction Results
Raw meat will occasionally be contaminated with Effect of freezing on survival of exponential and stationary phase
enteropathogens during slaughter. These pathogens will be salmonella Typhimurium DT12 and DTU292 in minced meat
transported further down the meat processing chain and may 5
constitute a risk for the consumer. = m7days m35days
2
During manufacturing of sausages, the majority of meat are =
frozen when mixed with ingredients during mincing. Freezing g 1
arrest bacterial growth and reduce the number of the ©
pathogens. However, the production process of fermented 5
sausages do not ensure complete elimination of pathogens. ]
EXDT12 ST DT12 EX U292 ST U292
The growth phase of bacteria in raw meat entering the
Sausage production iS unknown_ The Survival and growth Of Fig 1. Slgnlflcant differences in survival of exponential (EX) and stationary (ST) cells was
. . . observed during freezing in minced meat. No reduction was observed for the stationary
Salmonella dunng fermentation may depend on 1its gIOWth cells after freezing for 35 days whereas exponential cells were reduced more than 1 log,,.
phase in the raw meat before freezing. Bacterial survival
under food environmental stress are typically performed with . .
stationary phase cells. However, the response to Growth Qf exponenual and .statlonary phase Salmgnella
environmental changes differs between exponential and WP DAL EITmTg) SIS e e el inen
stationary phases cells, with stationary phase cells being
generally more resistant. 8 - - 6
[ [ 7
Objectives
v 6
The objectives in this study were to: 3 5T
@ o
® Investigate the survival of exponential and stationary 2 5
phase cells of Salmonella Typhimurium phage definitive % _
Types DT12 and U292 in minced meat during freezing. S 4- Prwih Starter ~—
EX
3 | | I 4
®  Follow survival/growth of exponential and stationary phase 0 20 . mio(h 5 o0 50
Salmonella during sausage fermentation with and without
starter culture.
8 - - 6
Conclusion A P LN
| _ //, ’ = —
It can be concluded from the experiments that: 2 6 -
............ H no starter u L
" The exponential phase cells are significant more sensitive b . bz ~ o e > e
to freezing than stationary phase cells. ﬁ ................ oS Seo -
= 4 - . pH wit.r;.;;r.t.e.r ..... =T =X
® Growth of the starter culture during sausage fermentation ST_
arrest growth of both exponential and stationary phase 3 ' ' ' 4
cells. 0 20 40 60 80
Time (hr)
¥ Fermentation failure (m1m1cl<ed bY not addlng‘ starter Fig 2. In the sausage without starter culture the stationary and exponential cells starts to

. grow where the exponential grows faster. Adding starter culture results in a drop in pH and
Culture) kel lead to salmonella g'I'OWth, most p rominent for a blocking of the growth of Salmonella in both growth phases.

=292 onential p hase cells. Red curves: without starter culture Blue curves: with starter culture

Fermented sausage model

Reduction of Salmonella during freezing — growth/survival during fermentation

Sausage S : .
production s T Sm g Stuffing Fermentation Resa e A G
% E—— E—— sausage at 25 C
and observation for
growht/survival for
3 days

Inoculation with Freezing for Sausage ingredients:

exponential or stationary
Salmonella cells

0,7, 35 days Starter culture Stuffing of sausage
before sausage NaCl (3 wt/wt %) mixture into a syringe
production Dextrose, Na-nitrite

The sausage model was modified after Axelson, Nofima Mat, Norway
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