Influence of the Corona surface treatment on antioxidant-PLA films coated with gelatine-based layer incorporating different phenolic compounds.
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Despite the favorable mechanical properties and film appearance of polylactic acid (PLA), its poor barrier properties have limited its application in the food industry 1. Biopolymer coatings have emerged as effective solutions to enhance the barrier properties of PLA films 2. Gelatin coatings are a sustainable and eco-friendly option that provides excellent oxygen barrier properties while being safe for food contact. Further improvement is necessary due to high-water sensitivity and poor mechanical properties of gelatin coatings. Crosslinking using cold plasma and natural chemical crosslinking agents can address these challenges 3,4.

Thus, the study aimed to understand the impact of cold plasma treatment on the functional properties of gelatin-based coatings containing natural antioxidants as potential crosslinkers. 

The gelatin coatings, with and without antioxidants, were applied onto a commercial PLA film using the casting method. Subsequently, some films were treated with the corona discharge process at 450 W. Various property characterizations, including solubility in water, water absorption capacity, water contact angle, surface interactions, and oxygen and UV barrier properties of the coated films, were evaluated. Plasma and antioxidant treatments did not result in any improvements in water sensitivity. Significantly, the antioxidant treatment enhanced the oxygen and UV barrier properties of the coated films. Plasma treatment also produced varying effects on the UV barrier properties of antioxidant-containing films. In conclusion, while minimal crosslinking was induced in gelatin coatings by plasma and antioxidant treatments, some film properties showed enhancement after both interventions. This study contributes valuable insights into optimizing gelatin coatings for enhanced performance in PLA-based food packaging applications.
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