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Clams are a high commercial value seafood product, highly appreciated for the peculiar taste and nutritional features. In particular, clams show excellent amounts of n-3 fatty acids which have significant beneficial effects in the prevention of human cardiovascular diseases [1]. Althought this seafood product is worldwide distributed, Italy is the main European producer. However, due to the high vulnerability, clams traceability represents a critical challenge for governments, trades, and consumers. The origin mislabelling in clam can hide (i) lower quality product; (ii) illegal, unreported and unregulated fishing activities; and (iii) may convey health risk in consumer [2]. Currently, due to the numerouses frauds identified in fishery sector, a strategic approach is required to reveal and prevent mislabeling in short time due to the easy perishable nature of the seafood product. Commonly, seafood bromatology and authenticity are investigated using traditional and specific analytical techniques based on chemical or biomolecular/isotopes methods that require long analytical times, the use of solvents and the intervention of specialized personnel [3]. In contrast, near-infrared spectroscopy (NIRS) is an innovative system that allows qualitative and quantitative parameters to be defined simultaneously to define the characteristics of the product. Moreover, NIRS is a rapid, green, economic tool applicable on-site to assess the origins of product in support of the authorities and food business operator during the authenticity control activities [4]. Thus, this study aimed to develop qualitative and quantitative models to evaluate the NIRS feasability to trace the product and predict the fatty acids amount being affected by the environment and by throphic availability, in the clams reared in two farms located in the Chioggia lagoon. In detail, from August to Dicember 2021, 246 individual samples were collected from two harwesting sites that differ in seabed composition and in the sea currents. First, a portable NIRS tool that operated in reflectance mode from 900 to 1680 nm was assessed to collect spectral data for authentication purpose on sample as-is and after homogenation. Second, from a subset of homogenated samples, fats were extracted [5] and then analysed using gas-chromoatography method to define the respective fatty acids profile for the prediction of quantitative analysis [6]. The authentication models was developed using the machine learning approach by dividing the whole dataset in training set (n = 173 ) and testing set (n = 73) to test the model performance with an external validation (hold-out). Whereas, the prediction models (n = 60) of individual fatty acids were performed using the WinISI III (version 1.6) software to develop the modified partial least squares regression method using a cross-validation. The model for the origin authentication showed an 86% of accuracy. On the other hand, fatty acids models showed promising coefficient of determinations (R2cv) in cross-validation for C16:0 (60%), C16:2 n4 (52%), C20:5 n3 (61%) and C21:5 n3 (55%). These preliminary results showed an encouraging system in the labelling check and for the seafood inspection, becoming a possible tool to contrast clams mislabeling and safeguarding the traceability in the supply chain.
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