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Introduction

Traditional plastic food packaging is typically non-renewable and non-biodegradable [1], creating a need for new eco-friendly and sustainable alternatives, such as 
plant-based films. Plant agro-industrial wastes, such as peels, stalks and bagasse, have been explored as sources of polymeric matrices in film development [2]. 
Additionally, natural compounds from plants, like plant extracts (PEs) and essential oils (EOs) can provide these films with antimicrobial and antioxidant activities, 
conferring them the ability to act as food preservatives against a broad spectrum of food poisoning/contaminants microorganisms and taking the opportunity of 
their antioxidant properties to avoid the deterioration of fats and other food constituents [3].

Objectives
1) To extract and characterize the bioactive molecules from licorice residues. 
2) To produce polymeric films with licorice-based polymers incorporated with eucalyptus extract and oregano EO. 
3) To evaluate the antimicrobial and antioxidant activity of the films.

Methodology Results

Concentration (g/ 100 g)

Moisture 4.92 ± 0.05

Ash 3.57 ± 0.35

Protein 3.20 ± 0.24

Fat 0.05 ± 0.02

Carbohydrates Concentration (g/ 100 g)

Soluble dietary fiber (SDF) 0.24 ± 0.02

Insoluble dietary fiber (IDF) 73.58 ± 2.15

Cellulose 12.15 ± 0.55

Hemicellulose 25.70 ± 0.86

Lignin Insoluble 33.17 ± 8.49

Lignin soluble 11.02 ± 0.39

Table 1: Chemical composition of the licorice residue

The main constituent of the residue is insoluble 
fibers (approximately 74%,) with lignin being the 
main constituent (approximately 33%).

Figure 1:  Films with licorice residue
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Figure 2: Antimicrobial activity of the 
films by viable cells method 
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Conclusions

Figure 3: Antioxidant activity of the films 
with licorice residue

▪ Licorice residues are rich in insoluble fibers.
▪ These fibers were used to produce edible films incorporated with oregano EO and eucalyptus extract.
▪ Licorice residue film incorporated with eucalyptus extract and oregano essential oil inhibited the growth of S. aureus 

and E. coli after 2h; the film with eucalyptus extract inhibited S. aureus after 4h.
▪ All films presented antioxidant activity; the film with oregano EO presented higher antioxidant activity by ABTS, 

whereas the film with oregano EO and eucalyptus extract presented higher antioxidant values by DPPH.  

References
[1] L. Vasconcelos, M. de Souza, J. de Oliveira, E. Silva Filho, A. Silva, 
S.E. Mazzetto, E.S. Pereira, R.L. Oliveira, L. Bezerra, Antioxidants
(Basel). 10 (2021) 1378.
[2] N. Bhargava, V.S. Sharanagat, R.S. Mor, K. Kumar, Trends Food Sci. 
Technol. 105, (2020) 385–401.
[3] 3. I.R. Freitas and M.G. Cattelan . Microbial Contamination and 
Food Degradation . Academic Press. USA. 2018

1

2

3

Acknowledgements: This work was financially supported by project BIOma - Soluções integradas de BIOeconomia

para a Mobilização da cadeia Agroalimentar (POCI-01-0247-FEDER-046112) co-financed by Fundo Europeu de

Desenvolvimento Regional (FEDER) through Programa Operacional Competitividade de Internacionalização (POCI).

This research was also funded by National Funds from FCT - Fundação para a Ciência e a Tecnologia through projects 

UIDB/50016/2020 (CBQF), UIDB/00690/2020 and UIDP/00690/2020 (CIMO) and LA/P/0007/2021 (SusTEC). Author 

Lillian Barros would like to acknowledge her contract through the institutional scientific employment program. 

Authors Ana Isabel Lopes and Adma Melo would like to acknowledge their individual grants.


	Diapositivo 1

