
Organized by:

Sustainability
&

Circular Economy

Effect of pomegranate peels and extract in barrier, optical and mechanical properties of polylactic
acid-based active packaging

1Department of Food and Nutrition, National Institute of Health Doutor Ricardo Jorge, Av. Padre Cruz, 1649-016 Lisbon, Portugal; 2Department of Polymer Engineering, Institute for Polymers and 
Composites (IPC), Campus de Azurém, University of Minho, 4804-533 Guimarães, Portugal, 3University of Coimbra, Faculty of Pharmacy, Coimbra, Azinhaga de Santa Comba, 3000-548 Coimbra, Portugal; 
4REQUIMTE/LAQV, Rua D. Manuel II, Apartado 55142, Porto, Portugal; 5METRICS, Department of Chemistry, NOVA School of Science and Technology, NOVA University Lisbon, Campus de Caparica, 2829-
516 Caparica, Portugal; 6National Institute for Agrarian and Veterinary Research (INIAV), I.P., Rua dos Lagidos, Lugar da Madalena, 4485-655, Vairão, Vila do Conde, Portugal; 6 Center for Animal Science 

Studies (CECA), ICETA, University of Porto, Porto, Portugal; 8Associate Laboratory for Animal and Vaterinary Sciences (AL4AnimalS), 1300-477 Lisbon, Portugal

*fernanda.vilarinho@insa.min-saude.pt 

Mariana A. Andrade1,3,4, Fernanda Vilarinho1,*, Pedro V. Rodrigues2, Carolina Barros2, Vasco Cruz2, Ana Vera Machado2 , Cássia H. Barbosa1,5, Fernando 
Ramos3,4, Ana Sanches Silva 3,6,7,8

Acknowledgements: Cássia H. Barbosa thanks the Fundação para a Ciência e Tecnologia (FCT), Portugal, for the PhD. Grant 2021.08154.BD. Funding: This work was

carried out under the MobFOOD Project (POCI-01-0247- FEDER-024524 and LISBOA-01-0247-FEDER-024524), funded by POCI (Operational Programme “Competitiveness
and Internationalization”) and POR Lisboa (Lisbon Regional Operational Programme), through ANI, and by the Programa de Cooperación Interreg-A España–Portugal
(POCTEP) 2014–2020 (project 0377_IBERPHENOL_6_E). This research was also funded by PT national funds (FCT/MCTES, Fundação para a Ciência e Tecnologia and
Ministério da Ciência, Tecnologia e Ensino Superior) through the Grant UIDB/00211/2020).

RESULTS

The FTIR and SEM results indicate the incorporation of the pomegranate peels and peels extract in the PLA

matrix, where PLA/3PPE showed better particle homogenization than the PLA/3PP. Regarding the color

variations, the PLA/3PPE presented higher variations in terms of L*, a*, and b* values. The incorporation of

pomegranate derivatives has a negative effect on the tensile strength and Young modulus, but a significant

increase of the elongation at break for PLA/3PPE. The PLA film's water vapor barrier properties do did not

suffer any alteration with the incorporation of pomegranate extract.
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Samples L* a* b* ΔL* Δa* Δb* ΔE* 

PLA 47.33 0.410 4.65 0 0 0 0 

PLA/3PPE 40.84 0.600 8.77 -6.49 0.19 4.12 7.69 

PLA/3PP 46.21 0.50 6.49 -1.12 0.085 1.84 2.15 

Legend: PLA/3PPE – PLA with 3 % of pomegranate extract; PLA/3PP – PLA with 3 % of pomegranate peel. 
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Fig. 1 – FTIR spectrum of the pomegranate extract (PPE-FD), control (PLA) and active films (PLA/3PPE 
and PLA/3PP).
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Fig. 3 Representative stress vs. strain curves of PLA, PLA/3PPE and PLA/3PP in MD (3.a), and respective 
mechanical indexes (3.b, 3.c, 3.d and 3.e).

Fig. 2 Photographs of the control (PLA) and the active (PLA/3PPE and PLA/3PP) 
films, and the respective SEM images

Table 1 Optical properties of the control (PLA) and active (PLA/3PPE and PLA/3PP) films.
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(L*- brightness, a*- red-green, b*- yellow-blue levels, ∆E*- total color difference)


	Diapositivo 1: Effect of pomegranate peels and extract in barrier, optical and mechanical properties of polylactic acid-based active packaging

