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11:00 - 13:00 h.: SESSION 6.- Predictive models for food process simulation
Chairs: Vasilis Valdramidis (University of Malta) and Elena Carrasco (University of Cordoba)

029.- MODELLING THE INHIBITORY EFFECT OF LAB ON L. MONOCYTOGENES AND
ENTEROBACTERIACEAE IN A FERMENTED SAUSAGE DURING RIPENING

Vasco Cadavez', Francis Butler?, Ursula Gonzales-Barron'

1 CIMO Mountain Research Centre, School of Agriculture, Polytechnic Institute of Braganza
2 UCD School of Biosystems and Food Engineering, University College Dublin
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INTRODUCTION AND OBJETIVES

Earlier research has shown that the survivability of Enterobacteriaceae (ENT) and L. monocytogenes (LM) in a
Portuguese fermented sausage (linguica) decreases during the ripening stage, and that such inhibition arises
from the adverse conditions caused by the competition with autochthonous lactic acid bacteria (LAB) and the
progressively lower water activity and pH. The objective of this work was to mathematically characterise the
competition or interactions between LAB, LM and ENT that takes place in fermenting linguica during ripening.

MATERIAL AND METHODS

Four experimental conditions that derived from the combinations of the batter formulation with or without
starter cultures, and two constant ripening temperatures (10° or 18°C) were evaluated. Batches of linguica were
inoculated with LM during mixing (~6 log CFU/g), while two batches were formulated with a commercial
starter culture (Texel, Danisco) (~5 log CFU/g). ENT, LM and LAB were enumerated immediately after batter
maceration (3 days after inoculation or day 0) and during ripening (days 2, 4, 6, 8, 9, 10, 11 and 13). A modified
Lotka-Volterra (LV) competition model based on the logistic equation was adjusted to each condition as a
system of three ordinary differential equations for the populations N_LAB, N_LM, N_ENT, with inhibition
functions assumed to be affected by the interspecific bacterial interactions aLM-LAB and aENT-LAB.

RESULTS

Using a starter culture and a higher ripening temperature increased LAB's maximum growth rate from 0.256
log CFU/day (no starter, 10°C) up to 0.597 log CFU/day, and LAB’s maximum concentration from 7.023 to 8.328
log CFU/g. In all conditions, LAB exhibited a greater effect on ENT («ENT-LAB: 8.919-38.71) than on LM (aLM-
LAB: 1.868-4.272), although aENT-LAB interspecific interaction was lower at the higher ripening temperature.
From the end of maceration, the shortest time to achieve a one-log reduction in LM was attained by the
condition with starter/18°C (4.6 days) while the longest by the condition without starter/10°C (9.8 days).
Furthermore, LV models were flexible enough to closely describe the increase in ENT that occurred up to day
3-4 (when LAB reached a critical concentration of 6.8 log CFU/g) and its subsequent decline. Overall, a better
agreement between observed and predicted counts was observed when models were fitted with interaction
effects (residuals 0.112 — 0.157) than when they were set to zero (residuals 0.134 — 0.182), whereas neglecting
the interspecific interactions led to a slight underestimation of LM and ENT counts.

CONCLUSIONS

Microbial interspecific interactions in fermenting meats should be modelled, and the LV model offers a suitable
approach. As LM has been recovered from linguica in the order of 0 — 150 CFU/g, the model suggests that
certain modifications should be introduced in the process such as controlled ripening temperature, longer
ripening time or even the use of starter cultures in order to ensure the safety of this product.



