
In Portugal, Atlantic codfish (Gadus morhua) is usually consumed dry-salted by mixing
codfish fillets with food-grade marine salt followed by stacking in a tank for 6 days. Along
the salting process, codfish not only incorporates salts but also releases water up to 22 %
(w/w). This by-product is normally directly discharged, carrying a significant amount of
important compounds (viz. free amino acids and proteins), which may allow for
valorisation opportunities not yet explored.
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This research focused on the identification of the compounds
present in codfish salting wastewater together with the
characterisation and modelling of the release of the main
compounds identified.

Objective

2.   By the end of the process, the WSN    
concentration was found to be 3.1 g/l, which 
is equivalent to 18.1 g/l of total protein, 
assuming a nitrogen-to-protein Kjeldahl 
conversion factor of 5.8.

3.   Muscle protein concentration was found to 
increase with time, from ca. 3 to ca. 3.7 g/l, 
while the ratio of muscle protein to actin was 
constant and actin represented ca. 2.2% of the 
muscle protein released each day.

4. Major amino acids released in wastewater 
were: aspartic and glutamic acids, creatine, 
glycine, taurine and tryptophan (Figure 2). 
Other amino acids have been found, but in 
minor amounts (<0.05 g/l).  The release of 
major amino acids was fitted to a theoretical 
model – monomolecular equilibrium kinetic –
using  the STATISTICA software (Figure 1 and 
Table 2). 
The equation of the model is:

Days 1st – 6th • Water soluble nitrogen (WSN) and its 
fractions trichloroacetic acid-soluble 
nitrogen (TCASN) and phosphotungstic 
acid-soluble nitrogen (PTASN) were 
determined by the micro-Kjeldahl method.

• Free amino acids content were 
determined by HPLC-UV/Vis analysis.

• Myofibrillar was determined by a 
spectrophotometric method.  Protein 
actin were quantified by HPLC-UV/Vis.Wastewater  sampling

Methodology

Results and Discussion

The work carried out so far suggests that codfish salting wastewater has a sufficiently
high nutritional value and non-toxic levels to justify its upgrade: ca. 800 g of free amino
acids and 570 g of muscle proteins have been found in 155 l of wastewater, in each tank.
Their high biological and physiological value gives place to a new area that can be
explored through the extraction of such components, which may be further incorporated
into functional food, food supplements and in drugs formulations.
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Figure 1. Nitrogen evolution trends along codfish salting process

1. Proteins and peptides were released from codfish 
muscle promptly from the starting period of 
processing, whereas amino acids release took place 
gradually as a consequence of proteolysis (Figure 1); 
this is not the case for taurine, since it is naturally in 
its free form in muscle tissue.

Figure 2. Concentration of major released amino acids

Table 1. Statistic and kinetic parameters for amino acids release 
modelling  

• Atlantic codfish was mixed with food-
grade marine salt and stacked in a tank 
for 6 days.

• Throughout the salting process, a 
wastewater sample was collected each 
day during 6 days.

• Volume of wastewater released by 
codfish was measured each day at 
same time of sampling.

Materials Methods


