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SYNERGISTIC EFFECT OF MODIFIED ATMOSPHERE PACKAGING AND USE
OF FOOD ADDITIVES IN THE CONSERVATION OF CORN CAKES
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In numerous occasions, the impact of modified atmosphere packaging (MAP) on the
shelf life of food products has been demonstrated. This study has sought to go further,
investigating the synergistic effect between the MAP and the addition of food additives.
The raw material of this study has been some corn cakes made by a traditional process.
The goal was to prolong shelf-life time up to five weeks at room temperature. The
mixture of 40%CO2/60%N2 and a barrier film were used. There were four different
references: samples with or without additive, and with or without MAP. Head space gas
composition (%), pH, weight loss (g), microbiological characteristics and sensory
parameters were assessed in the packaged cakes. Microbiological results were
conclusive for shelf-life of the product without additive. At ten days, the samples
without MAP and without additive exceeded the maximum allowed level of molds
enforced by law; the same result was observed at four weeks with samples packaged in
MAP without additive. In case of samples packaged without MAP and with additive,
the levels of molds remained below the permitted levels for up to 30 days (four weeks)
but exceeded the limit afterwards. However, in cakes with MAP and additive,
microbiological levels always remained below the detection level in case of molds and
yeasts, and at low levels (10-30 ufc/g) in case of aerobic plate count. For this reason, the
study was extended to eight weeks for these samples, and the microbiological results
were proved again to be satisfactory. Nevertheless, there was a slight loss of sensory
characteristics of this product (texture, flavour, etc.).
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INDIVIDUAL-BASED MODELLING AND SIMULATION: TOWARDS A BETTER
UNDERSTANDING OF GROWTH DYNAMICS FROM SMALL INOCULA
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The lag phase is one of the main aspects to be considered in extending the safe shelf life
of foods. It has mostly been investigated with continuous population models, using
rather high inoculum levels. However, foods are often contaminated with just a few
microorganisms and, therefore, they demand an individual-based approach. The aim of
this contribution is to explore the effect of the inoculum size in population and
individual lag phases using an Individual-based Model (IbM). Specifically, we have
tackled the dynamics of bacterial and yeast cultures separately, due to the importance of
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these microorganisms in food. INDISIM is an IbM designed for modelling and
simulation of microbial growth, and it has been already used in the study of different
microbial comunities with success. Several simulations changing the initial inoculum
size were carried out with INDISIM, covering inocula levels from 1 cell/ml to 1000
cell/ml. These simulations showed that there is no influence of inoculum size in the
population lag-parameter, but that there is an effect on other parameters related to lag
phase such as first division time and detection time. The analysis of our simulation
results showed that classical continuous models were not useful to deal with small
inocula because of the excessive influence of the discrete nature of the microbial
division. Moreover, we observed that the culture lag time is shorter than the mean of the
single cell lags, as has been stated previously in the literature. These preliminary results
suggest that INDISIM builds a bridge between individual behaviours and collective
observations. It is a helpful tool to acquire deeper understanding of cell behaviour
during the first stages of microbial growth, which is a keystone of predictive modelling
in food contamination.
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Sardines are highly perishable good. Traditionally sardines are transported using ice,
because other methods of fish transport such as the slurry ice is not allowed by the
authorities. The objective of this study was to explore the possibility of using Modified
Atmosphere Packaging (MAP) as an alternative to traditional fish transport. Sardines
were stored in slurry-ice, in MAP (80%O2/20%N2) with two different gas:product ratios
(2:1 and 3:1) or in trays for bulk fish transport combined with MAP (80%O2/20%N2).
All samples in MAP were kept in slurry ice owing to the need for keeping sardines at
the same temperature (around -1ºC). Samples for microbiological (psychrotrophic
bacteria, mesophilic aerobic bacteria and Enterobacteriaceae), and sensory analyses
were taken on days 3, 5, 7 and 12. By using the GLM procedure of SAS, the data were
subjected to analysis of variance in order to determine any differences between
treatments. In general sardines kept in slurry ice without MAP showed better results in
the sensory fish quality assessment (P<0.05 in stiffness, flesh firmness, cornea clarity,
gills cover and total score). Regarding the microbiological results, in general sardines
stored in slurry ice without MAP registered lower microbial counts in the different
microbiological analysis (P<0.05). No differences were observed between the bulk and
tray treatments or gas:product ratios (P>0.05). Sardines stored in MAP showed a 5-7
days shelf life, whereas sardines stored in slurry ice showed a 7-day shelf life. Main
benefits observed in sardines stored in slurry ice without MAP are probably due to the
washing effect of the water around fish. Although bulk transport of sardines in MAP is
an alternative to fish transport on ice, it did not show better results compared to slurry
ice.
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THE TNO QUICK SCAN OF HYGIENIC PROCESSING: THE CASE OF ASEPTIC
FILLING LINES.
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