Hydrocolloids as edible or active packaging materials.
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Hydrocolloids are well-known macromolecules involved in the food textural properties as thickeners, gelling or glazing agent… These properties are mainly attributed to the ability of macromolecules to interact each other’s and then to create networks. The networking of most of the proteins and carbohydrates confers to them film forming properties and aims to edible or active packaging applications1. 
Composition of edible barriers is very wide and numerous. As they are eaten with the food, all food ingredients and additives allowed by Codex Alimentarius, FDA or UE regulations can be potentially used in the recipe of edible packaging. Then, an almost infinite choice of components (mainly proteins and polysaccharides) is available. However, the choice of film or coating constituents strongly depends on the targeted objectives, on the available technology (process) and on the sensory strains. Edible coatings provide a physical barrier against mass transport of small molecules (gases, vapours, flavours, solutes, oils….) from the environment to food, from food to the environment, and between phases inside the food product. The potential applications of barrier coatings are very wide and almost 1500 papers and patents dealing with mass transfers and formulation have been published in the last 25 years.
If these barrier properties are important for food passive protection (barrier properties), consumers ask nowadays for better food safety and for higher nutritional and flavor properties. In the recent years, active packaging was developed to extend food shelf-life by increasing coatings positive effect. For instance, more activity can be provided to edible coatings by adding active compounds, such as flavors, antibacterials or nutraceuticals. Active compounds can be incorporated directly in the edible polymer matrix or can be encapsulated to better protect their activity and properties, or to better control their release in foods 2.
Hydrocolloids are very often water sensitive biopolymers. Indeed the protein quaternary structure or the organization of carbohydrate networks are water content or water activity dependent. Indeed, Okuyama et al.3 displayed the shift of chitosan chain organization from annealed anhydrous to tendon hydrated as a function of the hydration level, as well as of the medium acidity and salt content. This behavior allows chitosan to entrap or release active compounds according these parameters. For instance, the carvacrol (antimicrobial and antioxidant flavour compound) was entrapped in a thin layer of chitosan coated on plastic films4. When this active packaging film stored in dry conditions (<50% RH) at room temperature, the release (or loss) of the active volatile compound is negligible (less than 5% after 12 month). However, when film applied to closure trays containing moist food products, the release of the carvacrol increases more than 1000 times, allowing antimicrobial activity in the packaged in the next minutes following the packaging process.
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