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Introduction

Significant amounts of fish and seafood are wasted worldwide due to spoilage and degradation during various stages of the cold chain (EUMOFA, 2022).
An essential aspect of fish and seafood quality assurance is the rapid and accurate identification of the quality level and remaining shelf life (Tsironi et al.,
2018). The development of novel smart packaging solutions to monitor fish spoilage could contribute to accurately inform consumers about the freshness of
fish products and, consequently, reduce fish waste (Mohebi et al., 2015; Li et al., 2022).

Aim
The aim of the study was to design and characterize novel pH-sensitive indicators which are based on biodegradable materials and ultimately test their
ability to inform about food spoilage of perishable gilthead seabream fillets stored under refrigerated and abused temperature conditions.
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Figure 3. Water contact angle of a) PLA films

Figure 2. Color change (AE) after exposure to a) NH, of the MR/PHB and BB/PLA films, b) DMA of the BB/PHB and (control) and b) MR _PLA films.

MR/PHB films and c¢) TMA of the MR/PLA and BB/PLA films.
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Figure 4. Visual appearance of the results obtained during the isothermal storage of gilthead sea bream fillets a) color change Figure 5. Gilthead seabream fillets stored
(AE) of the 4 smart indicators during fish shelf life, b) TVC growth and c) correlation of TVB-N and in-package N,% In RT after 30 hours with noticable color
concentration with the color change of the MR/PLA indicator. change of the MR/PHB smart indicator.
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» All smart indicators provided a color change visible to the human eye (AE>3) in both
iIsothermal (4°C) and abused (RT) conditions which correlated with fish spoilage process.

» Gilthead seabream in RT spoiled after 30h (6,54 logcfu/g TVC at 24h)

» MR/PLA provided the most accurate representation of the microbial growth, TVB-N and in-
package N,% progress (isothermal storage)

» Hydrophilicity of the indicators increased (drop of contact angle) during their enclosure to

| the package headspace, creating a potential barrier to the indicators’ best performance
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Figure 6. Water contact angle of MR/PLA films at a) day
0 and b) day 6 of storage.
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