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Active edible packaging is a food packaging made of comestible bioproducts and active compounds that interacts
with the food. The bioproducts, usually biopolymers, must be recognized as safe and with characteristics to be
consumed by humans—comestible—and not toxic and capable of carrying an active compound, like anti-browning
agents, colorants, flavors, nutrients, antimicrobial and/or antioxidant compounds, in order to extend the product

shelf-life, reduce contamination and maintain or even enhance the nutritional value.
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Food packaging intends to pack and protect food from environmental, chemical and physical damage during
transport, distribution, storage and retailing up to its final consumer. In recent years, concerns have arisen
regarding conventional packaging, specifically plastic and its derivates, due to the impact it has on the environment
when disposed of and due to its non-renewable character. To avoid this problem, researchers are developing new
packaging systems that are produced from renewable raw materials and that are biodegradable, such as active

edible packages; therefore, they present low environmental impact [LIZIEI4],

Edible packaging is used with foods to prolong shelf-life and can be consumed with food. Edible packaging can be
used in the form of thin film and applied to the food surface or as a coating, which is a thin layer formed directly on
the food surface. Both provide a barrier to moisture, oxygen and others from and to the food, and can be a carrier
of active compounds [2IRIBIIE],

The use of edible packaging goes back to the 12th century where, in China, wax was used in citrus fruits to prevent
moisture loss and to promote a shiny surface. This type of packaging can be produced from bioproducts, e.g.,
polysaccharides, proteins, lipids or biocomposites, that are biodegradable, biocompatible and recyclable and of

renewable origin.

Active packaging incorporates components, and it can release or absorb substances into or from the packaged
food, or the environment surrounding the food, intending to extend the shelf-life or to maintain or improve the
condition of packaged food . The active compounds can be anti-browning agents, colorants, flavors, nutrients,
spices, antimicrobial or antioxidant compounds, and they can have a natural or synthetic origin. Butylated
hydroxyanisole (BHA), butylated hydroxytoluene (BHT), propyl gallate (PG) and tertbutyl hydroquinone (TBHQ) are
common synthetic compounds used in active food packaging. Nonetheless, more recently, the interest has been
towards compounds of natural origin because some of the synthetic antioxidants have been associated with
adverse health effects. Compounds of natural origin commonly used include essential oils, extracts of plants and

spices, and probiotics. In addition, studies are being carried out on the use of extracts obtained from food by-
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products, such as fruit and vegetable by-products, as a source of antioxidant compounds, or other bioactive
compounds, in the preparation of active edible packaging [FIILLI2IL3] thys contributing to the circular and bio-

economy.

In the European Union, active edible packaging is regulated by several regulations. As a material or article
intended to come into contact with food, it is regulated by Regulations No. 1935/2004 and its amendments, and
Regulation No. 2023/2006, regarding its good manufacturing practice. According the European Union, food
additives are “any substance not normally consumed as a food in itself and not normally used as a characteristic
ingredient of food, whether or not it has nutritive value, the intentional addition of which to food for a technological
purpose in the manufacture, processing, preparation, treatment, packaging, transport or storage of such food
results, or may be reasonably expected to result, in it or its by-products becoming directly or indirectly a component
of such foods”. Therefore, the active compounds added to food packaging are considered food additives,
specifically indirect food additives as they are not added directly to the food. In this sense, active edible packaging
is also regulated by Regulation (EC) No 1333/2008 of the European Parliament and of the Council of 16 December
2008 on food additives and Regulation (EC) No 1334/2008 of the European Parliament and of the Council of 16
December 2008 (on flavorings and certain food ingredients with flavoring properties for use in and on foods).
Finally, as an active packaging it is regulated by Regulation No. 450/2009 (active and intelligent materials) [2I[14115]
[16][17]

Additionally, in the great majority of the cases, in order to obtain a package with the best mechanical properties, it
is necessary to add a plasticizer, such as sorbitol, glycerol, polyethylene glycol, monoglycerides or glucose. Still,
taking into account that the packaging is edible, all the materials from preparation to obtaining the packaging must

be able to come into contact with food and fit for consumption [EIL8]119]

Finally, since the ideal packaging depends on the food, studies are being carried out to determine the best
combination of polymers and active compounds for each group of food, so that the best edible active packaging
can be obtained. Still, it is necessary to optimize the packaging preparation process so that it is fast, efficient and

low cost.

References

1. Avramescu, S.M.; Butean, C.; Popa, C.V.; Ortan, A.; Moraru, |.; Temocico, G. Edible and
functionalized films/coatings-performances and perspectives. Coatings 2020, 10, 687.

2. Pop, O.L.; Pop, C.R.; Dufrechou, M.; Vodnar, D.C.; Socaci, S.A.; Dulf, FV.; Minervini, F;
Suharoschi, R. Edible Films and Coatings Functionalization by Probiotic Incorporation: A Review.
Polymers 2019, 12, 12.

3. Risch, S.J. Food Packaging History and Innovations. J. Agric. Food Chem. 2009, 57, 8089-8092.

https://encyclopedia.pub/entry/8587 2/4



Active Edible Packaging | Encyclopedia.pub

10.

11.

12.

13.

14.

15.

16.

. Zhong, Y.; Godwin, P.; Jin, Y.; Xiao, H. Biodegradable polymers and green-based antimicrobial

packaging materials: A mini-review. Adv. Ind. Eng. Polym. Res. 2020, 3, 27-35.

. Jeya Jeevahan, J.; Chandrasekaran, M.; Venkatesan, S.P.; Sriram, V.; Britto Joseph, G.;

Mageshwaran, G.; Durairaj, R.B. Scaling up difficulties and commercial aspects of edible films for
food packaging: A review. Trends Food Sci. Technol. 2020, 100, 210-222.

. Kouhi, M.; Prabhakaran, M.P.; Ramakrishna, S. Edible polymers: An insight into its application in

food, biomedicine and cosmetics. Trends Food Sci. Technol. 2020, 103, 248-263.

. Mkandawire, M.; Aryee, A.N. Resurfacing and modernization of edible packaging material

technology. Curr. Opin. Food Sci. 2018, 19, 104-112.

. Souza, V.; Rodrigues, C.; Ferreira, L.; Pires, J.R.A.; Duarte, M.P.; Coelhoso, I.; Fernando, A.L. In

vitro bioactivity of novel chitosan bionanocomposites incorporated with different essential oils. Ind.
Crops Prod. 2019, 140, 111563.

. European Commission COMMISSION REGULATION (EC) No 450/2009 of 29 May 2009 on

active and intelligent materials and articles intended to come into contact with food. Off. J. Eur.
Union 2009, L 135, 3-11.

Lourenco, S.C.; Moldao-Martins, M.; Alves, V.D. Antioxidants of Natural Plant Origins: From
Sources to Food Industry Applications. Molecules 2019, 24, 4132.

Sahraee, S.; Milani, J.M.; Regenstein, J.M.; Kafil, H.S. Protection of foods against oxidative
deterioration using edible films and coatings: A review. Food Biosci. 2019, 32.

Umaraw, P.; Munekata, P.E.S.; Verma, A.K.; Barba, F.J.; Singh, V.P.; Kumar, P.; Lorenzo, J.M.
Edible films/coating with tailored properties for active packaging of meat, fish and derived
products. Trends Food Sci. Technol. 2020, 98, 10-24.

Andrade, M.A.; Lima, V.; Sanches Silva, A.; Vilarinho, F.; Castilho, M.C.; Khwaldia, K.; Ramos, F.
Pomegranate and grape by-products and their active compounds: Are they a valuable source for
food applications? Trends Food Sci. Technol. 2019, 86, 68-84.

European Commission Regulation (EC) No 1333/2008 Of The European Parliament And Of The
Council of 16 December 2008 on food additives. Off. J. Eur. Communities 2008, L354, 16-33.

European Commision Regulation (EC) No 1334/2008 of the European Parliament and of the
Council of 16 December 2008 on flavourings and certain food ingredients with flavouring
properties for use in and on foods and amending Council Regulation (EEC) No 1601/91,
Regulations (EC). Off. J. Eur. Union 2008, L354, 34-50.

European Commission COMMISSION REGULATION (EC) No 2023/2006 of 22 December 2006
on good manufacturing practice for materials and articles intended to come into contact with food.
Off. J. Eur. Union 2006, L 384, 75-78.

https://encyclopedia.pub/entry/8587 3/4



Active Edible Packaging | Encyclopedia.pub

17. European Commission REGULATION (EC) No 1935/2004 OF THE EUROPEAN PARLIAMENT
AND OF THE COUNCIL of 27 October 2004 on materials and articles intended to come into

contact with food and repealing Directives 80/590/EEC and 89/109/EEC. Off. J. Eur. Union 2004,
4-17.

18. Andrade, M.A.; Ribeiro-Santos, R.; Nabavi, S.M.; Sanches-Silva, A. Indirect Additives. In Food
Additives and Human Health; Bentham Science Publishers: Sharjah, United Arab Emirates, 2020;
pp. 246—-268.

19. Sapper, M.; Chiralt, A. Starch-Based Coatings for Preservation of Fruits and Vegetables. Coatings
2018, 8, 152.

Retrieved from https://encyclopedia.pub/entry/history/show/52087

https://encyclopedia.pub/entry/8587 4/4



