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Food nanotechnology concepts applied to pectin-based edible packaging materials

Pectins are vegetal, dietary, solution-process able biopolymers that are promising for edible coating and biodegradable 
packaging uses. Current research is showing that they play a role on the prevention of numerous diseases as well, in-

cluding diabetes and carcinogenesis. The research conducted at the LNNA of Embrapa in Brazil has demonstrated that the 
potential of edible pectin films can be upgraded with nanotechnology to create new multifunctional materials for: active 
packaging, exemplified by the incorporation of cinnamaldehyde nanoemulsions (the major constituent of cinnamon essential 
oil) into edible pectin films; and bioactive packaging, exemplified by the reinforcement of edible pectin films by very small 
brucite (a Mg2+-rich primitive clay) nanoplates. Cinnamaldehyde nanoemulsions rendered antimicrobial properties to pectin 
films against foodborne pathogens, such as Escherichia coli, Salmonella enterica, Staphylococcus aureus, and Listeria mono-
cytogenes. Bacterial inhibition for same cinnamaldehyde content is remarkably improved as the nanoemulsion droplet size is 
reduced due to an increase in surface area. Mechanical and thermal properties of dietary pectin films were significantly im-
proved due to the reinforcing effect of brucite nanoplates. Furthermore, migration assays using arugula leaves confirmed that 
brucite-reinforced pectin films are capable of fortifying foods with Mg dosages by migration. These findings demonstrate how 
dietary pectin films can be designed for advanced food packaging applications where the packaging material itself promotes 
consumer health, both by lowering preservative content and supplementing diet with target micronutrients.
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