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Growing interest in food waste revalorisation
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Agri-food waste are rich in valuable compounds2

1. Hannah Ritchie, 2020; 2. Socas-Rodríguez et al., 2021

1



Large volumes of vegetal shells are wasted
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Breakdown of byproduct volume by sector in France3

3. Reseda Study, 2017 



Numerous by-products revalorisation methods
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Dispersed system with many applications : foam

➢Widely used in different fields4 such as:
➢Firefighting
➢Pharmaceutic industry
➢Food industry

➢Significant challenge associated = ensuring foam stability
➢Often made from petro-sourced compounds
➢Consumer demand for natural and clean-label products5

Foam of yellow pea shell 
powder

54. Xiangfang Hu et al., 2023; 5. Chen et al., 2022



Food waste
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Valorisation of by-products

Foam

Clean label

Unfractionated 
vegetal shells and 

their foaming 
properties

What are the characteristics of these foams ? Which flour foams best ?

Three by-product flours

Pistachio shells
Pistachia vera L.

Green pea hulls
Pisum Sativum L.

Yellow pea shells
Pisum Sativum L.

Challenge of stability

Valuable compounds

Subjects of study



Methods
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• Adaptation of the Bikerman’s6 method
• 0.5 mL sample, 5% w. suspension
• Airflow of 50 mL/s during 20s

Sparging tests

Foaming test7

• Rotor stator
• 100 mL sample, 5% w. suspension
• 10,000 rpm for 3 min

Foam stability & density
6mL syringe

6. Bikerman, 1973; 7. Kroezen and Wassink, 1986; 8. Gee and Bauder, 1986; 9. Janas and Kowalska, 2023; 10. This et al., 2021 

Microscopy
• Optical microscope
• Sample of foam on a slide without 

coverslip

Laser diffraction particle size analyser

Granulometry8

NMR analysis10

• 0.7mg sample
• Analysis of the supernatants
• ISQ RMN, 300 MHz
• Number of scan : 2048
• Capillary tube : D20 + TSP
• Zg 90

• IR Moisture analyser
• 2g sample

Dry matter9

pH
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Results ½ : maximal height of foams
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Foaming properties of flours as good as those of 
benchmarksSparging tests

Pistachio Green peaYellow pea
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Laser diffraction particle size analyser

Granulometry8
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• 0.5 mL sample, 5% w. suspension
• Airflow of 50 mL/s during 20s
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• Rotor stator
• 100 mL sample, 5% w. suspension
• 10,000 rpm for 3 min

Foam stability & density
6mL syringe

• IR Moisture analyser
• 2g sample

Dry matter9

6. Bikerman, 1973; 7. Kroezen and Wassink, 1986; 8. Gee and Bauder, 1986; 9. Janas and Kowalska, 2023; 10. This et al., 2021 

pH

Microscopy
• Optical microscope
• Sample of foam on a slide without 

coverslip



Results 2/2 : characterisation of flours
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Solubility of flours

a

b

c

Various particle size
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➢Measure the protein contents of flours

➢Pursue NMR analysis to identify foaming agents : phosphatidylcholine ?

➢Investigate interfacial properties of flours

➢What role do particules play at the interfaces ? Is the Pickering 
mechanism involved ?

Conclusion and perspectives
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