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Loss free food production — a dream or soon reality

Nadina Muller, 2024
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What are the environmental impacts of food and agriculture? h
Four main global impacts azw
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Graphs and Figures based on: Poore, J. & Nemecek, T., 2018, Science 360(6392), 987-

Of gIObaI ocean & frEShwater pOIIUtIon 992; UN FAO; UN Aquastat; Bar-On, Y. M., et al., 2018, PNAS, 115(25), 6506-6511. 2
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Food loss & waste in Switzerland

Millionen
Tonnen

Exporte 28%

" insAusland 'Gast,mo,;;é 7%

242000 210000

-\!w Gross & Detailhandel 1 O%

279 000

35%

I Tonnen Frischsubstanz
Importe aus

dem Ausland
360 000
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ILGI Institut fur Lebensmittel-
Getrankeinnovation

und Getrankeinn

2.8 Mio. t per year

A large part of food loss occurs in
food processing

This is often uniform material
occuring in large quantities

Quelle: C. Beretta & S. Hellweg (2019): Lebensmittelverluste in der
Schweiz: Mengen und Umweltbelastung. Wissenschaftlicher
Schlussbericht, Oktober 2019. ETH Ziirich. Download:
www.bafu.admin.ch/lebensmittelabfaelle



Future-oriented food processing options aW s
Three main possibilities

1. Processing of new raw materials 2. Avoid losses and side streams 3. Upcycle side streams

from highly efficient production




Future-oriented food processing options
Three main possibilities

3. Upcycle side streams
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= materials produced besides the target product.
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Co-products and side streams from food processing AW o
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Valuable but challenging

May contain-chemical and

biological contaminants
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Technological approaches along the value chain
Project examples




Valorisation of
Swiss Agri-Foo
side streams
(VALISS)




Zurich University

VALISS / Food Waste — from data evaluation to solution e

2023 — 2026, funded by Avina foundation az&

Aim

* Analyze 15 key side streams from Swiss food industry

* determine promising processing and application
pathways

* Develop concrete guideline how to upcycle side streams
from food processing

* Develop 4 — 6 example products

* Publish report on side stream valorisation

Team

* Research Group Food Packaging: Tobias Tschichold,
Gabriel Mader, Susanna Miescher, Prof. Dr. Selguk
Yildirim

* Research Team Food Technology: Ivana Salvatore, Dr.
Claudio Beretta, Ramona Leue-Riegg, Prof. Dr. Nadina
Muller
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Cocoa husk
valorisation




Cadmium removal from cocoa hulls
Student theses Sylvana Meli, 2022 and Helena Asfour, 2022

Aim
- Test possibility to remove cadmium through biosorption

Solution

- Soaking in citric acid solution w/wo biochar

- Reduction of cadmium from 0.171 mg/kg to 0.013 mg/kg
achieved

Openissues
- Integrated processing to avoid drying step
- Recuperation of citric acid solution
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Zurich University
of Applied Sciences
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Integration of cadmium removal into valorisation path
Student thesis Helena Asfour, 2023

Results

- Chocolate ice cream with partial or full replacement of chocolate through addition of cocoa hull
- Partial replacement resulted in good texture and taste

Full replacement leads to noticable change in flavor profile and melting behaviour

14
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Evaluation of the
environmental
impacts of valorizing
cocoa pulp in food
products




Food chain model applied to cocoa pulp
SATW funded project, 2022

Aim
- Test robustness and applicability of food chain model in a concrete
example

Findings

- model suitable to model mass flows and environmental impacts of
FLW in complex FVC

- limitation is quality of available input data

- outcome can vary depending on specific case

- for cocoa pulp: transport and drying need additional resources
-> using renewable energy for drying will be key to ensure that the
valorisation is beneficial

Project team

- Dr. Claudio Beretta, Prof. Dr. Nadina Muller
- Davide Stallone, Erich Zbinden

- Partner: KOA
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\ / I \ N \ (nur essbare Teile)

(4.6%)" L (2.8%)" technisch und lagerungsbedingte Veriste (5%)** G (9%)™* H (5%)"**

Prozentangaben beziehen sich auf Input in den entsprechenden Sektor

* Schatzung der mittieren Ernte- und Lagerungs-Verluste in Afrika (G etal, 2011) und Annahme
dass bei Kakao aufgrund der H des die Haifte des D aller Produkte anfaiit
** Schatzung von Lagerungs- und technisch bedingten Verlusten bei einem Schokolade-Verarbeiter (Mosberger et al., 2016)
*** Verluste im Haushalt aufgrund Analysen zur G anl im Kehricht und Griingut und Aufschlsselung nach
L und E aufgrund Daten; Verluste in der Kiche und beim Gast in der Gastronomie aus
zahireichen Primarerhebungen; Annahme, dass g nach L gleich ist wie in einem Luxushotel (Beretta & Hellweg, 2019)
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Loss free food production h
What does it take to make the dream come true? az\N

_effici Contaminant .
New respurce efflc!ent ~Lon N Knowhow sharing /
processing strategies mitigation concepts Delicious food collaboration
& practical guidelines & clear legal basis
Image: David Levéque, Unsplash Image: Mika Baumeister, Unsplash Image: Edgar Castrejon, Unsplash Image: krakenimages, Unsplash
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Zukunftsfahige

Lebensmittelverarbeitung:

Grundlagen und

Losungsansatze auf dem Weqg

Zukunftsfahige Lebensmittelverarbeitung z

e ,, h } zu Kreislaufsystemen | ZHAW
Grundlagen und Lésungsansatze auf dem Weg zu Kreislaufsystemen .7 %=

Life Sciences und Facility

Management
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