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Highlights
Functional chitosan films with quercetin and gallic acid were developed for cheese coatings, promoting antioxidant activity and protection against gram-positive and gram-negative bacteria.
Resumo/Abstract
Cheese is recognized for its sensory and nutritional values. Due to the expansion of the global market, there is an increasing demand for high-quality products with an extended shelf life. In this context, edible coatings have emerged as an alternative preservation method. Based on this, the edible natural polymers chitosan and guar gum were used to produce cheese coatings incorporating phenolic compounds, aiming to identify the most promising formulations. The films were prepared from a mixture of chitosan and guar gum in a 1:1 (w/w) ratio, with the addition of phenolic compounds: quercetin (0–25% w/w) or gallic acid (0–30% w/w), relative to the mass of the polymers. In the gallic acid formulations, glycerin (20% w/w) and ferrous sulfate (1–10% w/w) were also added. After preparation, the mixtures were cast into Petri dishes and dried in an oven at 40 °C. The films were characterized in terms of viscosity, thickness, mass loss and swelling in water, antimicrobial activity, and antioxidant capacity (via DPPH assay). The results showed that the addition of guar gum increased the viscosity, which is crucial for the process since the coating is applied by painting. On the other hand, glycerin improved the flexibility of the gallic acid films and reduced the thickness (0.05–0.07 mm) compared to quercetin films (0.12–0.13 mm). This feature is an advantage because thinner, softer coatings provide a pleasant mouthfeel, increasing consumer acceptance. Mass loss was similar between the two film types. Swelling of quercetin and gallic acid films ranged from 1413–373% and 205-50%, respectively, with higher concentrations of phenolic compounds leading to a reduction in swelling. Considering the relationship between these parameters, the gallic acid films demonstrated greater stability, making them more suitable for long-term packaging applications. The presence of quercetin and gallic acid also enhanced the antioxidant activity, contributing to the inhibition of lipid oxidation. However, the addition of ferrous sulfate in the gallic acid formulations reduced this activity, due to complexation between iron and phenolic acid. All films were effective against S. epidermidis and E. coli, common pathogens in cheese contamination. This effect is attributed to the antibacterial activity of chitosan. Based on these findings, films formulated with gallic acid demonstrated greater potential than those with quercetin for the development of edible cheese coatings. In a future stage, these formulations will be used for the incorporation of the enzyme lactase, aiming to meet the needs of consumers with dietary restrictions.
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