
The potential of agrofood byproducts to develop sustainable bioplastic 
packaging materials by blown extrusion

Framework Objective

Commercially
available starch

Blown film extrusion
• Widely used for plastic packaging 

production

• Renewable

• 100% Biodegradable

• Film-forming ability
(enabled by
plasticizers
addition)

• Competition with
food industry

Brittle and water sensitive materials

Potato and rice industry
byproducts

Research methods and techniques

1. Fractionation and characterization of potato/rice byproducts

Potato
washing
slurries
(PWS)

Rice bran
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Rice Husks
(RH)

Oil
GC-FID

Silica
FTIR; XRD; TG-DTA; SEM

Cellulose
XRD; FTIR; TGA; TEM

Fillers

Plasticizers

2. Chemical modification of polyssacharides

Wet sieving,
Spray-drying

Wet sieving, 
Spray-drying

Cellulose
nanocrystals

Arabinoxylans
GC-FID; GC-MS

Hydrothermal
extraction

Starch
esterification and
transesterification

Reactive extrusion/mechanochemistry

Rice HusksRice bran
Potato

washing
slurries

Acid hydrolysis (H2SO4)

Starch
•GC-FID;GC-MS

•GPC
•DSC
•XRD
•SEM

Rice bran
(RB)

Starch-esters

TPS esters-based
materials

Melt-mixing

Tape extrusion

• MFI (Fluidity)
• DSC (Thermal properties)
• TG/DTA (Thermal properties)

• WCA (wettability)
• Mechanical properties
• WVTR, OTR (Barrier properties)
• CIELab (Optical properties)

Selection of most
promising materials

RB
Extracts

RH
Extracts

✓High MFI
✓High melt strength
✓High thermal stability
✓High flexibility
✓Low water sensitivity

3. Development of TPS esters-based films 

Acknowledgments

➢ Development of sustainable and biodegradable starch-
based formulations compatible with blown film extrusion
for bioplastic packaging production

4. Blown extrusion of TPS esters-based films

Future prespectives

• Creation of scientific
knowledge to implement
completely biodegradable
starch-based materials in a
massively used industrial
processing technique for
plastic packaging
production, blown film
extrusion

• Implementation of a
circular economy in the
agrofood and plastic
industry
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Hypothesis

• To enhance the thermoplastic starch (TPS) processability

• To enhance the TPS-based films performance

Competitive TPS packaging produced through blown extrusion
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