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Abstract: The development of biosensors and the application of new-technology based devices 
for the assessment of seafood quality in addition to the conventional methodologies have been 
encouraged mostly in developed countries and also by the European Union. The "3Qs for Quality” 
project proposes a multiple approach to develop three different types of devices for the 
assessment of seafood freshness. First, two molecular sensors will be developed mainly for 
biogenic amines (but other relevant molecules will be also surveyed): - a colorimetric sensor (1Q-
optical) and an electric sensor (2Q-electric). The 1Q-optical will be produced by surface chemical 
modification and self-assembly to bind a reagent that would sensitize the materials to the 
presence of BA and can be easily read by the human eye or a digital camera. The 2Q-electric will 
follow the ''molecular imprinting technology", yielding 3D molecularly-imprinted polymeric 
materials (MIPs), which have specific 3D binding sites acting as antibodies or molds to the 
imprinted molecule. At the end of the development process the MIPS capture target molecules 
(in our case first focused on biogenic amines), thereby generating an electrical signal that can be 
easily read using a low cost and portable standard potentiometer or potentiostat. Several 
biodegradable material (e.g. paper, cork) or PVC will be tested to build the sensors. Materials 
showing the best efficiency/cost ratios will be selected for larger production of these biosensors. 
Although ambitious, sensors development is feasible due to the major expertize and well 
established techniques of the Biomark team (http://www2.isep.ipp.pt/biomark/). 
This project also proposes the analysis of VOCs in sea food fresh samples (without the need for 
any pre-treatment of the samples) by the ion mass spectrometry - IMS technique, using a multi-
capillary pre-separation (MCC), which allows to analyse wet samples and provide extreme 
sensitivity for detection of nitrogenous compounds. This will be achieved with close partnership 
with the private company NMT (www.nmt.pt) that has already previous experience in developing 
this type of technology and own several prototypes which are available for this project under a 
previous agreement. Additionally, VOCs present in seafood samples will be analyzed by the 
conventional techniques (HPLC, GC-MS and ELISA) for method optimization and validation of 
the results obtained. Next, again in close partnership with NMT the team intends to develop and 
optimize a Sniffer (3Q) also supported on the results from the previous technique. This electronic 
nose will be developed by the team and NMT specifically for VOCs released from seafood 
degradation (e.g VOCs released by biogenic amines degradation among others). In addition, this 
low cost technology, easy to operate, allow the simultaneous analysis of BA and respective 
metabolites (analysing both volatile and non-volatile compounds). It will take advantage of the 
NMT expertize since it has developed other opto-electronic cells before (e.g. to detect specific 
VOCs in wine). A mobile unit will be implemented for direct analysis in-situ of freshness and 
quality of seafood products by VOCs analysis. This offers great advantages as it allows for the 
measurements of VOCs from seafood products outside the laboratory, reducing costs while 
preserving all the advantages of a complex analytical apparatus and high sensitivity as well. In 
addition, an interface easy to operate will be developed for working with the mobile unit. 
All this multiple approaches will have the support of a team (IPMA - institute for fisheries research) 
that will perform the traditional sensory methods and the Quality Index Method (QIM) for the 
assessment of seafood quality. This classical approach based on the organoleptic characteristics 
and classification scales will aid the optimization and validation of the sensors and devices 
proposed here. 
Molecular sensors and technological devices will be tested in-situ under real conditions to 
evaluate their applicability, feasibility and the technical reliability. 
It is expected that the added value of the sensors and devices developed may benefit national 
economy by showing the potential to be commercialized near companies and stakeolders. 
Finally, taking in account that food degradation and (bio)contamination is a worldwide problem 
responsible for numerous poisoning and disease events and that health authorities asked for new 
methodologies and techniques we believe that our project can promote the use of advanced 
techniques for the seafood quality assessment. 
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