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AGRIMA aims to foster universities’ capacity building for 

the green transition through innovative practices and 

higher education curricula updating in agri-food waste 

management for the circular bioeconomy. 

Goals

AGRIMA addresses:

1. Advancing pedagogical methods for industrial agri-food waste valorisation based on business-academia 

synergies.

2. Integrating citizen science in bio-economy-enhanced waste valorisation as a means of civic engagement and 

environmental advocacy.
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SCOPE
q PLASTICS LIFE CYCLE AND IMPACTS ON PEOPLE AND ENVIRONMENT 
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SCOPE
q BIOBASED PLASTICS

Source: https://www.plastics.org.nz/environment/bioplastics-degradablesSource: https://doi.org/10.1007/s10924-020-01830-8
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INTRODUCTION
q BIOPLASTICS DESIGN
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INTRODUCTION
q CHESTNUT PROCESSING INDUSTRY

Source: REFCAST 2023, https://soscast.eu/site/ 
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OBJECTIVES
q CHESTFILM PROJECT OVERVIEW

Prémios BPI ”la Caixa” 
FCT CONCURSO DE PROJETOS 
I&D MOBILIZADORES

Programa PROMOVE – Promove o Futuro do Interior 
Norte: municípios das NUTS III Alto Tâmega, Terras de 
Trás-os-Montes e Douro

“Desenvolvimento, promoção e valorização de novas culturas e 
produtos naturais para o mercado nacional e internacional (…)”
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OBJECTIVES

FIBERS 
EXTRACTION

EXTRACTS 
PREPARATION

FILMS 
CHARACTERIZATION

FILMS 
PREPARATION

FILMS 
APPLICATION
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EXPERIMENTAL
q FIBERS EXTRACTION 

(D)
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EXPERIMENTAL
q FIBERS EXTRACTION 

https://doi.org/10.1016/j.foodchem.2022.133609
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EXPERIMENTAL
q PREPARATION OF BIOACTIVE EXTRACTS

TPC: 450 ± 5.67 mg AAE/g DW
FRAP: 27.60 ± 1.84 mg AAE/g DW
ABTS·+: 52.05 ± 0.61 mg AAE/g DW
DPPH·: 5.83 ± 0.13 mg TE/g DW

SUBCRITICAL WATER EXTRATION 
solid/solvent ratio of 1:10 (w/v), 
220 °C, 30 min, 14.6 bar

https://doi.org/10.1016/j.foodchem.2020.127521
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EXPERIMENTAL
q PREPARATION OF BIOACTIVE EXTRACTS
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EXPERIMENTAL
q FILMS PREPARATION BY ”SOLVENT CASTING”

2, 4, 8, 16, 20 mg/100 mL
filmogenic solution

https://doi.org/10.1016/j.foodchem.2022.133609

potato starch
chestnut fibers 

glycerol

Solvent

PlasticizerPolymers

water
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EXPERIMENTAL
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EXPERIMENTAL
q FILMS CHARACTERIZATION
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EXPERIMENTAL
q FILMS CHARACTERIZATION  >> MECHANICAL PROPERTIES

Thickness

Young’s modulus (N/mm2): measures the ratio between the stress and the 
corresponding strain

Elongation at break (%): Measures the maximum deformation before rupture

Tensile strength (N/mm2): measures the maximum stress a film can sustain under tension
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EXPERIMENTAL
q FILMS CHARACTERIZATION  >> OPTICAL PROPERTIES
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Opacity (Abs600/mm): Measures the quantity of light 
retained by the film

UV barrier (UA × nm): Measures the film’s capacity 
of absorbing UV light

area under the curve 
between 200 and 400 nm
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EXPERIMENTAL
q FILMS CHARACTERIZATION  >> DESINTEGRATION
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EXPERIMENTAL
q FILMS CHARACTERIZATION  >> DESINTEGRATION

Parameter Conditions

Specific soil Organic soil

Watering Once a week

Time of storage 5 weeks

Control PET plastic

Disintegration: the physical decomposition of film into tiny pieces.

Calculation: % disintegration based on mass differences.
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EXPERIMENTAL
q FILMS APPLICATION

Conditions

25L 25 °C, light exposure

25sL 25 °C, protected from light

30L 30 °C, light exposure

FILMS PERFORMANCE:
• MECHANICAL PROPERTIES
• WATER CONTENT
• WATER SOLUBILITY
• MIGRATION STUDIES
(Total Phenolic Content, ABTS•+ and DPPH•+ RSA)

Cookies (7% moisture content)
Contact for 30 days
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RESULTS

55%
49% 43% 48% 49% 49%

0 mg 2 mg 4 mg 8 mg 16 mg 20 mg

W
at

er
 so

lu
bi

lit
y 

(%
)

0,0
0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
0,9

0 mg 2 mg 4 mg  8 mg 16 mg  20 mg

TP
C 

(m
g 

G
AE

/g
 fi

lm
)

0,0
0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
0,9

0 mg 2 mg 4 mg  8 mg 16 mg  20 mg

FR
AP

 (m
g 

AA
E/

g 
fil

m
)

0,0
0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
0,9

0 mg 2 mg 4 mg  8 mg 16 mg  20 mg

AB
TS

 (m
g 

AA
E/

g 
fil

m
)

q FILMS CHARACTERIZATION
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RESULTS

Parameter Conditions

Specific soil Organic soil

Watering Once a week

Time of storage 5 weeks

Control PET plastic

q FILMS CHARACTERIZATION
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RESULTS
q FILMS APPLICATION
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RESULTS

DAY 0

DAY 30

q FILMS APPLICATION
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RESULTS

DAY 0
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CONCLUSIONS

COOKIES packaged with the FUNCTIONALIZED film for 30 days (under both light 
and dark conditions at 25 ºC and 30 ºC) maintained good appearance, colour, moisture 
content, and sensory acceptance.

After 5 weeks of exposure to organic soil, the FUNCTIONALIZED films 
exhibited 13–16% disintegration

The FUNCTIONALIZED films showed good mechanical  performance 
and improved UV-barrier and antioxidant properties compared to the 
control film

The FUNCTIONALIZED films used to package cookies (7 % moisture content) 
retained their mechanical performance and UV barrier properties 
over 30-days under both light and dark conditions at 25 ºC and 30 ºC

The chestnut shell SWE extract was successfully incorporated 
within reinforced starch-based film
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Thank you 
for your attention
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Take a minute to evaluate our lecture!

Also available here:
https://forms.office.com/e/9RbHaZfiMG
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