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Introduction
Understanding the factors that affect the digestion processes in fish is essential to ensure an efficient and sustainable 
aquaculture, given the large effect that impaired digestion can have on all downstream indicators (growth, conversion 
efficienc , environmental impact). In this presentation, we discuss the results of simulating the digestive processes of 
gilthead seabream (Sparus aurata) and Senegalese sole (Solea senegalensis) under different feeding protocols, using a 
mathematical model developed for Ballan wrasse [1] and calibrated for these species using ground-truth observations from 
a recent study by Gilannejad et al. [2].

Methods
The simulations reflected the experimental protocol of Gilannejad et al. [2], where different feeding protocols were tested. 
we simulate the feeding protocols sequentially: each protocol is simulated for 5 days, for a total of 20 days of simulation. 
In each 5 days period, the following sequence is applied: on the first two days, fish are fed with unmarked diet (to pre-
condition the model state before introducing the marker); on the third day, marked diet is introduced (to evaluate yttrium 
wash-in dynamics); on the fourth day, the marked diet is again replaced by unmarked diet (to evaluate yttrium wash-out 
dynamics); on the fifth da , no feed is provided (to ensure all protocols are tested under the same initial conditions).

Results and Discussion
Results of the simulations, in terms of the some of the most important observables parameters (maximum amount of 
yttrium measured and apparent digestibility coefficients) can be seen in Table I. Plots displaying the time-dependent filling
and emptying behavior of the different gastrointestinal tract segments can be seen in Figure 1.

The calibrated model for gilthead seabream generally displays simulated responses that are consistent with measured 
values in vivo (i.e. are in the correct order of magnitude). Nevertheless, current limitations in the model, particularly as it 
relates to feeding behavior, restrict its accuracy. When these limitations are addressed, the use of such digestion models can 
be useful to identify gaps in our knowledge of digestive processes, and eventually be used as predictive tools in digestive 
physiology and nutrition research.
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Figure 1. Plot displaying the simulated amount of mass in each GIT segment along
time, over the course of the four feeding protocols.




