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Between 30-50% of fish catches are lost in the different links of the food supply chain due to quality 
losses. Also, among those that are not rejected, freshness has a direct impact on market price. 
Development of monitoring and prediction tools, as well as quality control schemes based on them, is of 
paramount importance to prevent food wastage. 

Growth of Specific Spoilage Organisms (SSOs) that degrade fish into biochemical compounds is one of 
the main factors related to freshness loss. In fact, it has been found that fish freshness indicators 
commonly used in the industry, such as the Quality Sensory Method (QSM) or the Quality Index Method 
(QIM), correlate particularly well with SSO concentration.

In this work we develop a methodology to forecast fish freshness during storage. To that purpose, we 
propose a dynamic mathematical model describing SSO growth. Parameter estimation techniques as well 
as optimal experimental design are used to generate sufficient non-isothermal informative experiments that
allow us to reduce the uncertainty in the predictions and improve the model predictive capabilities. The 
parameters found should be robust enough for prediction in conditions different from those used for model
calibration. The Monte Carlo method is exploited to detect the confidence intervals of the estimated 
parameters and then used to calculate fish-to-fish variability in the predictions (core predictions).

On the other hand, we propose, calibrate and validate an expression relating QSM and QIM quality 
indicators with SSO concentration. Combining such expression with the model describing SSO growth 
allows us to predict fish shelf-life and quality evolution.

The approach here presented is illustrated using hake caught either by bottom-set net or long-line under 
different storage temperature conditions. However, it is flexible enough to include other fish species, stress
variables (e.g. atmosphere composition, etc) or fishing techniques.


