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ood waste is a pressing

global issue that has sig-

nificant impacts on re-
sources, the environment and
society. The VALISS project, led
by the Institute of Food and Bev-
erage Innovation, aims to ad-
dress these challenges through
the valorisation of side streams
from food manufacturing. These
by-products, abundant and rich
in valuable components, offer
untapped potential for the devel-
opment of innovative processes.
These processes are aimed at
integrating such side streams
into food and packaging produc-
tion, starting with comprehen-
sive analysis of side streams and
ultimately leading to innovative
solutions for their various appli-
cations.

Food waste is a global concern, with
significant amounts of food being
wasted along the food value chain.
This not only poses a challenge to
resource utilisation, but also under-
scores the environmental, economic
and moral concerns faced by modern
society. Among the various stages
of food waste generation, the waste
produced in the food manufactur-
ing industry (side streams) holds
immense potential for valorisation.
These side streams occur in large
quantities, offering homogeneous and
rich sources of valuable components.
Despite their potential, in Switzerland
these side streams have primarily

been used so far for low-value appli-
cations such as animal feed, biogas
production, composting and inciner-
ation. Unfortunately, even though they
are well-studied and quantified within
each food sector, until now no coor-
dinated efforts have been made to
valorise these materials.

To address the United Nation’s Sus-
tainable Development Goal 12 (En-
sure sustainable consumption and
production patterns), particularly Tar-
get 12.3, which aims to reduce food
loss along production and supply
chains, including post-harvest losses,
concerted actions are needed in Swit-
zerland to valorise the side streams
and minimise food waste. Valorisa-
tion of such side streams, however,
requires comprehensive research to
identify the potential valorising steps
and applications and to develop new
valuable products.

Side streams in food and
packaging applications

The core objective of the VALISS pro-
ject is to develop innovative processes
for the valorisation of side streams,
which facilitate their integration into
the production of food or packaging
materials. Initially, we selected different
side streams from the food processing
industry in Switzerland (potato peels,
rapeseed press cake, wheat bran,
spent coffee grounds, sugar beet
pulp, cocoa hulls, buttermilk, grape
pomace, spent grain, barley rootlets,
apricot kernels and more) based on

their availability, annual quantities
and environmental impacts. We
conducted in-depth analyses to
understand the chemical, physical
and techno-functional characteristics
of these side streams, and evaluated
the industrial processes where they
occurred. We also assessed the po-
tential for biological and chemical
contaminants, subsequently identify-
ing strategies to stabilise and reduce
such contaminations effectively. Addi-
tionally, we evaluated the legal impli-
cations of using these side streams
for food and packaging purposes.
Entering the development phase, our
team is now dedicated to developing
innovative processes that effectively
utilise these side streams in both food
and packaging applications. This
phase involves a comprehensive ex-
ploration of various methodologies
and technologies, with the goal of
transforming these by-products into
valuable resources. By the end of the
project, we aim to showcase selected
products and establish a decision
matrix that can guide the industry in
valorising their side streams, well be-
yond the scope of our project. m

Within the VALISS project, the objective is to develop processes to valorise side streams and integrate them into food or packaging material production. The selected side streams from the food industry in
Switzerland were potato peels, rapeseed press cake, wheat bran, spent coffee grounds, sugar beet pulp, cocoa hulls, buttermilk, grape pomace, spent grain, barley rootlets, apricot kernels and many more.
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Since 2017, the Food Biotechnology Research Group has been en-
gaged in a long-term project targeting cocoa post-harvest processes
in Ecuador. Following the initial phases, where numerous post-har-
vest processes across the country were closely examined, two sci-
entific articles have been published so far. Building upon this know-
ledge, a three-day training programme, including theoretical and
practical parts, was developed and conducted with local experts (ofi
Ecuador). The workshops took place directly in the fields, allowing for
a thorough examination of the entire harvesting and post-harvesting
process. The importance of correct handling and the ideal moment
for harvesting were discussed and demonstrated. Fermentations
were performed, involving various process steps and measurements
of monitoring parameters (e.g. temperature). Additionally, artificial dry-
ing and its important implications were explored during the workshop.
Finally, cocoa quality aspects such as cut-test, impurities, and sen-
sory tasting were addressed. Throughout the training, the enhance-
ment of overall quality and the prevention of errors across the entire
process were key discussion points. This project was carried out
in collaboration with the Lindt Chocolate Competence Foundation.

Publications:
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The first cohort of Food Technology bachelor students with a special-
isation in Food Processing and Automation is about to graduate. This
milestone arrives at a critical time when the demand for high-quality,
diverse food options is rising, as is the urgency for sustainable and effi-
cient production methods. Our curriculum has been carefully designed
to address these challenges head-on. Through a hands-on approach
to learning, our students are immersed in the intricacies of designing,
improving and automating food production processes. They explore
various segments of the value-creating network, utilising the latest tech-
nologies and methods. For example, they develop automation solutions
for vertical farming operations or bioreactors for growing plant cells. A
key component of the specialisation involves engaging with industry
4.0 technologies, such as the Internet of Things (I0T), big data analytics
and robotics. This integration equips our students not just with theoreti-
cal knowledge but with practical skills to leverage these technologies in
fostering sustainable food production innovations. Ultimately, the spe-
cialisation is designed to equip students with the skills and knowledge
that they will need to drive sustainable innovation in food production for
the future. m
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