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Food systems are at the heart of our 17 Sustainable Development Goals SDGs
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Recent Relevant Publications on Food System Sustainability
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There is a need for alternative food sources
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ETH Sustainable Food Processing Research
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Global food system sustainability performance

Food Nutrient Adequacy (1)

Ecosystem stability (2)

Affordability and 

Availability (3)

Sociocultural well-being (4)Resilience (5)

Food safety (6)

Waste and loss reduction (7)
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…a 5.65 trillion USD market

Global food systems are at the heart of our 17 SDGs
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Chaudhary, Gustafson & Mathys 2018, Nature Communications. 9, 848

Food system understanding by multi-indicator sustainability analysis of all three 
dimensions
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Environmental sustainability of most relevant protein sources in comparison 
(Nutritional impacts are not included)

Smetana, Schmitt & Mathys (2019). Resources, Conservation & Recycling. 144, 285–296.

acidification energy demandeutrophication freshwater depletionglobal warming potential ozone depletion land use
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Different technology readiness level, the connected ecosystem and relevance 
of economies of scale
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ETH Sustainable Food Processing Research-Focus Microalgae
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Macronutrient composition (% per 100 g DM) of dried microalgal biomasses

Canelli, Tarnutzer, Carpine, Neutsch, Bolten, Dionisi and Mathys (2020).Front. Nutr. 7:565996.
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(Becker 2007; Yüctepe et al., 2016)

Amino acid profile comparison between microalgae, conventional sources of 
protein and the WHO/FAO recommendation
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Caporgno, Haberkorn, Böcker & Mathys (2019). Bioresource Technology, 288, 121476.

Auxenochlorella protothecoides

Example for innovative microalgae upstream cultivation to increase efficiency 
and adapt final color to address consumer aspects
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Buchmann & Mathys (2019).Frontiers in Bioengineering and Biotechnology.7:265.

Haberkorn, Siegenthaler, Buchmann, Neutsch & Mathys (2021). Biotechnology Advances. 107780

Pulsed electric field PEF for more efficient up and downstream bioprocessing, 
case studies on microalgae, to address inefficencies
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Comprehensive pulsed electric field (PEF) system control for more efficient 
microalgae processing

Different Arthrospira platensis suspensions

Buchmann, Bloch & Mathys (2018). Bioresource Technology 265, 268-274.

10 mm diameter 

parallel plate
1 mm diameter 

parallel plate
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Haberkorn, Siegenthaler, Buchmann, Neutsch & Mathys (2021). Biotechnology Advances. 107780

Treatment responses of biological cells exposed to nsPEF processing 
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Increased cell proliferation in Arthrospira and Chlorella, plus high value-added 
pigment content (phycocyanin) in Arthrospira

Buchmann, Frey, Gusbeth, Ravaynia & Mathys (2019). Bioresource Technology 271, 402-408.

Haberkorn, Buchmann, Hiestand & Mathys (2019). Bioresource Technology, 122029.

(n>370)

Phycocyanin protein complex

Allophycocyanin (aPC) and C-Phycocyanin (cPC)

Flow cytometry-based assessments

(n>370)

3 x 360 J/kg
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ETH Sustainable Food Processing Research- SPro2 and Processing
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Extraction

Recovery

PEF based cyclic protein extraction/milking of microalgae
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Isolation and purification of protein rich fractions from A. platensis suspensions

Böcker, Bertsch, Wenner, Teixeira, Bergfreund, Eder, Fischer & Mathys (2021) Journal of Colloid and Interface Science. 584, 344-353. 

Böcker, Hostettler, Diener, Eder, Demuth, Adamcik, Reineke, Leeb, Nyström & Mathys (2020). Food Chemistry, 316, 126374.

Diafiltrated protein isolateProtein isolateSoluble extractCrude extract
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Phycocyanobilin- the terminal acceptor of energy

Böcker, Ortmann, Surber, Leeb, Reineke & Mathys (2019). Innovative Food Science and Emerging Technologies, 52, 116-121.

Böcker, Hostettler, Diener, Eder, Demuth, Adamcik, Reineke, Leeb, Nyström & Mathys (2020). Food Chemistry, 316, 126374.

Degradation in color activity of protein complex phycocyanin during short T-t

70 °C



Alexander Mathys 21 | 26Alexander Mathys 

Effect of Arthrospira (Spirulina) protein purification on emulsification mechanism 
and efficiency

Böcker, Bertsch, Wenner, Teixeira, Bergfreund, Eder, Fischer & Mathys (2021) Journal of Colloid and Interface Science. 584, 344-353.  
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Caporgno*, Böcker*, Müssner, Stirnemann, Haberkorn, Adelmann, Handschin, Windhab & Mathys (2020). Innovative Food Science and Emerging Technologies, vol. 59, pp. 102275 

Recommended daily intake (RDI) of the selected vitamins in 100 g of 

unprocessed microalgae (MA) powder, extrudate with 50% MADW before and 

after extrusion, and soy protein concentrate powder according to FDA (2016). 

High moisture extrusion to produce bright algae-based meat analogs, with 
increase of nutritional value
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ETH Sustainable Food Processing Research-Focus Nutrition
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Canelli, Tarnutzer, Carpine, Neutsch, Bolten, Dionisi and Mathys (2020).Front. Nutr. 7:565996.

Different protein and lipid bioaccessibility in commercial biomass
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Future outlook-How to integrate our R&D
Innovative Algae Biorefinery Concept based on emerging up- and downstream

Photoautotrophic, mixothrophic, heterotrophic

Urban Farming Option (B
IQ
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1) Buchmann, Bloch & Mathys, 2018

2) Buchmann, Böcker, Frey, Haberkorn, Nyffeler & Mathys, 2018

3) Caporgno & Mathys, 2018; Mathys, 2018

4) Böcker, Ortmann, Surber, Leeb, Reineke & Mathys, 2019

5) Buchmann, Bertsch, Böcker, Krähenmann, Fischer & Mathys, 2019

6) Buchmann, Brändle, Haberkorn, Hiestand & Mathys, 2019

7) Buchmann, Frey, Gusbeth, Ravaynia & Mathys, 2019

8) Buchmann & Mathys, 2019

9) Caporgno, Haberkorn, Böcker & Mathys, 2019

10) Haberkorn, Buchmann, Hiestand & Mathys, 2019

11) Smetana, Schmitt & Mathys, 2019

12) Böcker, Hostettler, Diener, Eder, Demuth, …Mathys, 2020

13) Canelli, Neutsch, Carpine, Tevere, Giuffrida, …Mathys, 2020

14) Canelli, Tarnutzer, Carpine, Neutsch, Bolten, Dionisi ...Mathys, 2020

15) Caporgno, Böcker, Müssner, Stirnemann, Haberkorn, …Mathys, 2020

16) Haberkorn, Walser, Helisch, Böcker, Belz, Schuppler …Mathys, 2020

17) Bertsch, Böcker, Mathys & Fischer, 2021

18) Böcker, Bertsch, Wenner, Teixeira, Bergfreund, Eder …Mathys, 2021

19) Canelli, Murciano Martínez, Austin, Ambühl, Dionisi, …Mathys, 2021

20) Canelli, Murciano Martínez, Maude Hauser, …Mathys, 2021

21) Haberkorn, Buchmann, Häusermann & Mathys, 2021

22) Haberkorn, Off, Besmer, Buchmann & Mathys, 2021

23) Haberkorn, Siegenthaler, Buchmann, Neutsch & Mathys, 2021

Multi Indicator Sustainability Assessment
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Our new lab at the Singapore ETH Center 
(2 open Dr student positions!)

CREATE Tower. Credit:Photography by Tim Griffith
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Thank you very much
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Alexander Mathys  |  ETH Zurich
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https://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjH07TR8s_aAhWPKewKHWnEBd0QjRx6BAgAEAU&url=https://www.newswire.ca/news-releases/25-by-2025-canadian-pulse-industry-sets-ambitious-target-for-future-growth-611054525.html&psig=AOvVaw3ub-flOZZHEcP_xV_pxdG6&ust=1524555674302377
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alexander.mathys@hest.ethz.ch
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