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Three locations – one school
The Reidbach site on Seestrasse is often referred to as
Seifensträuli, after its historical use as a soap factory by
the Sträuli family. It is now the centre of the Institute of
Facility Management (IFM) and is located less than a
ten-minute walk from the train station, directly on Lake
Zurich. The Reidbach campus on Einsiedlerstrasse,
slightly above, is comprised of the laboratory and office
buildings of the Institute of Chemistry and Biotechnology (ICBT), and the new “The Future of Food” building
of the Institute of Food and Beverage Innovation (ILGI).
The Transversalis Department (ATV) is also located at the
Reidbach Campus. The Institute for Applied Simulation
(IAS), which is part of the ATV, is located in the historic
castle of Wädenswil, not far from the Grüental Campus.
The Grüental Campus is characterised by the particularly
beautiful gardens, greenhouses and laboratories of the
Institute for Environment and Natural Resources (IUNR).
The dean’s office and the main staff and administrative
areas of the department are located here at the Grüental
Campus as well.
Five institutes – one publication
You are holding the brand-new English edition of
TRANSFER in your hands, which gives you an insight into our current research and service projects.
TRANSFER aims to report on the research achievements
that are carried out in the institutes, centres, specialist
units and research groups by more than 500 scientists
in an application-oriented manner, thereby making research results and findings accessible and tangible.
Interdisciplinary research projects are carried out both
within the institutes and beyond the boundaries of our
organisation. The transfer of knowledge already begins
in the development and implementation of research projects with representatives of industry or in cooperation
with international research teams.
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Relevant - nationally and internationally
Covid 19 and the pandemic situation has also had a
great impact on the research in the school. In the article of the Institute for Chemistry and Biotechnology, Prof.
Christian Adlhart describes how filters and self-disinfecting textiles can help to keep the virus out. Dr. Clara
Weber and Prof. Lukas Windlinger, both from the Institute for Facility Management, give a health-perspective
to working in the home office. Read more about how
fibre-type hemp can be regarded as a valuable by-product for valorisation in the food and beverage industry in
the article written by Prof. Irene Chetschik from the Institute of Food and Beverage Innovation. An interdisciplinary team of researchers and computational scientists
from the Institute of Applied Simulation is developing a
system for the automated discovery of new hypotheses and drugs from existing bio-medical literature. Read
more about this project on page 4. The contribution of
the research group “Tourism and Sustainable Development”, based in Wergenstein, Canton of Grisons, describes how a mountain hotel acts as a catalyst for regional development.
A unified whole
The whole is known to be more than the sum of its parts.
Aristotle (384–322 B.C.) explained this fact more than
2000 years ago in the following context: “That which is
composed of parts in such a way that it forms a unified
whole – not like a heap, but like a syllable – is obviously
more than just the sum of its components. A syllable is
not the sum of its sounds: ba is not the same as b plus a,
and flesh is not the same as fire plus earth.”
In the figurative sense, the LSFM is more than the sum
of its organisational units, and our application-oriented
research and development is more than the sum of its
employees, buildings and infrastructure – the ZHAW in
Wädenswil is a unified whole.

Life Sciences and Facility Management

News

Connecting health-related research
The strategic initiative Health Research Hub (Health@LSFM) aims
to strengthen health-related research at the ZHAW and increase
its visibility. In the summer of 2020, we organised an inter-School
workshop, ‘N meets G’, with the School of Health Professions to
connect researchers. By discussing current research and the expertise from different disciplines, the researchers got to know each
other and exchanged ideas. This led to the identification of new
joint project opportunities between the two schools. Due to the
high level of interest and positive feedback we received, we are
planning a follow-up workshop with another school on the topic of
health later this year. We are greatly looking forward to it!
zhaw.ch/lsfm/health-research-hub
Contact: Maya Barben, babn@zhaw.ch

Self-disinfecting mask enables active virus protection at
the touch of a button
ZHAW researchers are working with the Swiss company Osmotex
AG to develop a self-disinfecting mask that inactivates viruses at
the touch of a button. The prototype of this globally unique mask
shows an antiviral effect of over 99 percent. By means of a new
type of electrochemical technology, viruses and other pathogens
can be rendered harmless, not only passively, but actively as well.
A prototype of this mask is currently being optimised by three research groups at the ZHAW Institute for Chemistry and Biotechnology in Wädenswil. The researchers have been able to prove that
the novel mask is safe and poses no health risks.

Fig. 1: The specialist centres of Christian Adlhart, Chahan Yeretzian (first and second
from left) and Martin Sievers (right in the photo) are involved in the interdisciplinary
research project. Trond Heldal (second from right) is chief technologist at the industry
partner Osmotex. (Photo: ZHAW / Hannes Heinzer)
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Agroecology and sustainable food systems, or “How can we feed
the planet tomorrow?”
Globally, concern about the sustaina- a free open online course ‘Designing
bility of our food system is increasing. Sustainable Food Systems’.
How can we feed a growing populasustainable-food.lsfm.zhaw.ch
tion without depleting our natural re- Contact: Isabel Jaisli, jais@zhw.ch
sources? In the master’s programme
MSc in Environment and Natural
Resources (zhaw.ch/iunr/master) students are now able to specialise in
‘Agroecology & Food Systems’. In this
course, expertise in alternative production systems (e. g. agroforestry or
urban agriculture) is combined with an
understanding of the complex interactions which exist in regional and global
Students discuss the potential of innovative agricultural practices with producers in the field (picture
food systems. For anyone interested
shows a permaculture garden in Oberwil-Lieli)
in the subject, the ZHAW also offers
(Photo: Anna Geiser)

Aquaponic system in Wädenswil. (Photo: Frank Brüderli)

Leading the way in aquaponic research
The review by Hao et al. (2020) exam- heading aquaponic research for over
ined 513 publications (2000 – 2019)
20 years, which is also reflected in the
on aquaponics, the sustainable pro- study by Hao et al. (2020). Therein,
duction system in which the nutrient- the ZHAW tops the table of the ‘Top
rich wastewater from the fish fertil- 10 inﬂuential institutes’ as measured
ises plants. They found that current
by impact of their publications.
aquaponic research focuses mainly
(Hao, Y .; Ding, K .; Xu, Y .; Tang, Y .; Liu, D .; Li, G.
on system components, wastewa- States, Trends, and Future of Aquaponics
Research. Sustainability 2020, 12, 7783. doi:
ter treatment, nutrient management
10.3390 / su12187783)
and productivity. In the future, more
studies of system design, nutrient
(only in German) zhaw.ch/iunr/
management and the structure of the
aquakultursysteme
microbial community will be required. Contact: Ranka Junge,
We are proud that the experts at the
jura@zhaw.ch
Institute for Environment and Natural
Resources at the ZHAW are spear-

Institute of Applied Simulation

Computational literature-based
drug discovery
Research group Applied Computational Genomics

A
Dr. Anna Koroleva,
Research Associate,
korl@zhaw.ch

Dr. Manuel Gil,
Lecturer, giln@zhaw.ch

team of natural product
researchers and computational scientists funded
by Health@N is developing a
system for the automated discovery of new hypotheses and
drugs from existing biomedical
literature. To this end, neural
networks and deep learning are
used to integrate a large body of
full texts with biomedical ontologies. The resulting knowledge
base overcomes the limitations
of current systems.

the 1980s, Don Swanson found hidden links between pieces of know
ledge in the scientific literature. With
a manual algorithm, he turned up, for
example, a paper showing that fish oil
(A) can reduce vascular reactivity (B),
and a different paper showing that a
reduction in vascular reactivity can
treat Raynaud’s syndrome (C). Such
knowledge can be linked thus: from
A > B and B > C one can deduce A > C.
Swanson hypothesised the novel link,
which was later confirmed through
clinical trials.

Natural products have successfully
served as starting points for the discovery of important drugs. In 2015,
Tu Youyou was awarded the Nobel
prize in medicine for her discovery
of artemisinin isolated from a natural product as a treatment against
malaria, saving millions of lives. The
compound was unearthed through
systematic analysis of ethnopharmacological texts. In pioneering work in

Algorithms operate on
knowledge bases
Discovery of new knowledge from existing literature is nowadays referred
to as Literature Based Discovery
(LBD). Discovery algorithms commonly operate on knowledge bases.
They provide formal representations
of natural language texts. A common
form are triples, semantic atomic data
entities of the form <subject, predicate, object. An informal example
would be <fish_oil, reduces, vascular_reactivity>. To build a knowledge
base, the entities and relationships
are extracted from texts through
controlled vocabularies, defining the
scope of possible discoveries.

Research project
Computational literaturebased natural product
drug discovery
Lead:
Dr. Manuel Gil
Duration:
Start: August 2019,
Financing for 24 months
Partner:
Dr. Manuel Gil, Principle Investigator; Dr. Anna Korolyova,
Computational Linguistics;
Dr. Andreas Lardos, Domain
Expert Natural Product Re
search; Dr. Maria Anisimova,
Computational Biology and
Data Integration; Lirui Zhang,
MSc Student Applied
Computational Life Sciences;
Dr. Evelyn Wolfram, Industrial
Contacts Natural Product
Research

Fig. 1: The system operates on a large body
of biomedical literature, converted to a formal
representation (steps 1 and 2). Ontologies are
aligned to provide a common vocabulary (step 3).
The resulting semantic graph can be explored via
discovery algorithms
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New applications emerge
In an interdisciplinary project between
natural products research (ICBT) and
computational science (IAS) funded
by a Health@N grant, we will devise
a new automated LBD system for
natural product drugs. Our goal is to
address limitations of state-of-theart systems. First, we will leverage
full texts of biomedical publications,
instead of titles and abstracts only.
Second, LBD arose in the medical
domain, so the majority of use cases
concern relationships between diseases and potential drugs. Now new
applications are emerging, where
LBD is used to discover interactions
involving genes, proteins, cells, receptors, biological processes, etc.
The biomedical and bioinformatics

communities have designed over 100
domain-specific interoperable ontologies for annotation and database
integration. We will use relevant ontologies to add types of entities and relations that are of interest for LBD but
are not covered in current systems.
Third, current systems rely on simple
dictionary lookups and rules for biomedical entity and relation extraction.
For such complex tasks, these methods are generally outperformed by
natural language processing methods based on neural networks and
deep learning. They are our methods
of choice.
A video about our project, featured
on the Health@N project website, has
attracted the attention of the organisers (collaborators of Swanson) of the
First International Workshop on Literature-Based Discovery. An article on
our on-going work has been accepted for the peer-reviewed proceedings
and presentation at the conference.

Institute of Applied Simulation

Simulation & optimisation demands high performance
Dr. Lukas Hollenstein,
Lecturer and Head of the
Centre of Simulation &
Optimization, hols@zhaw.ch

Adrian Busin,
Research Associate,
Centre of Knowledge
Engineering, busi@zhaw.ch

Melih Derman,
Research Associate,
Centre of Simulation &
Optimisation, derm@zhaw.ch

When using the simulation of discrete processes with
increasing complexity, larger amounts of data arise,
which must then be analysed in detail for the evaluation of scenarios. As the number of parameters increases, so too does the number of simulation runs
required for a comprehensive analysis of the system
dynamics and for optimisation runs. The use of high
performance computing (HPC) is practically indis
pensable, at the latest when simulations are to be
used to generate data for machine learning. Usually,
however, it must also be possible to run simulations
on the desktop because animations and interactivity are required. Based on the Python Package Dask,
we have implemented a generic infrastructure that
abstracts the orchestration of such pipelines so that
only a simple configuration file differentiates desktop
and HPC. This also enables users who are inexperienced in HPC to use their codes on the HPC cluster,
because Dask takes care running the tasks on the
cluster and collecting the results.

Fig. 1: First scaling tests show from which problem size (exponential) the use of HPC for simulations makes sense. The bigger the
problem, the more it is worth using more CPU cores. Using even
more processors, however, results in increased waiting times.

PiaBreed – Wearable Technology and AI
in Veterinary Medicine

Prof. Dr. Thomas Ott,
Head of Bio-Inspired Modeling & Learning Systems
Research Group

Wearable AI (artificial intelligence) enabled devices have become
a major driver in developments in the human healthcare industry.
This trend is now also being observed in the field of domestic animal and livestock breeding. However, there are special challenges
associated with this application since these patients are unable to
provide the kind of direct feedback their human counterparts can.
The Swiss start-up company Piavita is a pioneer in developing
wearable technology for applications in veterinary medicine. Their
sensors for equine patients can non-invasively measure a full set
of vital signs. In collaboration with Piavita and the Swiss Institute of
Equine Medicine at the University of Bern, we aim to further enrich
and improve the functionality of the Piavita system. Our new Innosuisse funded project aims to develop AI algorithms for monitoring
and predicting equine ovulation and the birth of foals. Both of these
aims meet a clear need to increase process reliability and reduce
costs in the multimillion-dollar horse breeding market.
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Fig. 1: Wearable device for horses, ©Source Piavita

Institute of Chemistry and Biotechnology

Keeping SARS-CoV-2 out: vaccines,
filters and self-disinfecting textiles
Centre for Functional Materials and Nanotechnology

W
Prof. Dr. Christian Adlhart,
Head, Centre for Functional
Materials and Nanotechnology,
adas@zhaw.ch

hen the SARS-CoV-2
pandemic started, science came to the immediate attention of the broader
public. People and politicians
were hanging on the lips of scientists in the hope of finding
protective measures other than
those used for centuries, such
as basic hygiene, distance or
quarantining. Here, at the Institute of Chemistry and Biotechnology at the Zurich University
of Applied Sciences (ZHAW) we
were also willing to provide scientific solutions to overcoming
the pandemic.

Together with our partners from industry, we contributed to the development of a Swiss vaccine, are working
on filters for actively ventilated full
protective suits and are developing
tests to show the efficacy and safety
of an active antiviral textile that allows
controlled virus inactivation through
an electrochemical reaction triggered
by applying a small current.
Upstream production process
for a VLP-based human vaccine
The availability of an effective and
safe vaccine to prevent SARS-CoV-2
provides a potential solution in overcoming the current pandemic. The
first two approved vaccines are
BNT 162b2 from BioNTech/Pfizer and
mRNA-1273 from Moderna. More
than 50 other candidates are in phase
I, II or III clinical trials. In addition to
mRNA-based vaccines, the main candidates are inactivated virus, non-replicating viral vector, protein subunit
and virus-like particle (VLP)-based
vaccines. A promising approach for
rapid and scalable SARS-CoV-2 VLP
production is the expression of viral
protein in Escherichia coli, which was
investigated on behalf of Saiba Biotech. The two subtasks to be realised
by the teams of Dieter Eibl and Martin
Sievers at ZHAW included production
clone optimisation and reproducible
production of VLPs in stirred bioreac-

6 Newsletter TR ANSFER English edition | 2021 | www.zhaw.ch/en/lsfm

tor systems with working volumes of
250 ml and 30 l.
Filters for full protective suits
When the SARS-CoV-2 virus started
spreading in Switzerland, a team of
the Centre for Functional Materials
and Nanotechnology at the ZHAW
was already working on 3D nanofiberbased aerosol filters. These filters are
an integral part of an actively ventilated protective suit. The project is
funded by Innosuisse and TB-Safety.
The suits were developed in response
to previous pandemics, in particular
the Ebola virus epidemic in 2014. It
should allow healthcare workers to
treat patients while being fully protected themselves. A key factor is
the simple handling of the protective
gear. Basic requirements are high air
circulation to limit the associated heat
burden and an effective filter against
pathogens with low-pressure drop.
To fulfil these opposing requirements,
filters are made of several layers of
different materials, some of which
contain extremely thin nanofibers. Our
3D nanofiber filters exhibit filtration
efficiencies up to 99.998 %. The ultimate challenge will be the industrialisation of the filter production.

Actively self-disinfecting textiles
The use of mouth and nose covering
textiles during the COVID-19 outbreak has become commonplace.
Textiles act as mechanical filters and
they may be equipped with passive antiviral coatings. Currently, the
teams of Martin Sievers, Chahan
Yeretzian and Christian Adlhart are
developing textiles that actively and
efficiently inactivate viruses and bacteria within minutes by the application of a few volts using Osmotex’s
HYDRO_BOT technology. This involves research into efficacy (develop
and apply a protocol to measure
the efficacy of microbial inactivation),
safety (assess whether such products can be used without safety concerns) and materials (selection, tuning
and assembly of electrochemical textiles to optimise efficacy and safety).
Funding is provided by Innosuisse
and Osmotex.

Fig. 2: Self-disinfecting mask made of multilayer
textile, electrodes and a small battery (image from
ZHAW / Hannes Heinzer)

Meanwhile, the development of a
SARS-CoV-2 vaccine in Switzerland
was stopped, but the significance of
bio manufacturing is still present. Demand for full protective suites will last
beyond the current pandemic and
smart sterilisation may become an
important tool in fighting daily health
issues such as the flu, as well as
MRSA and other hospital-acquired
infections.

Fig. 1: All-round protection thanks to nanotech
respiration filters (image from TB-Safety).

Institute of Chemistry and Biotechnology

Bad fossil fuel-based plastic – good bioplastic?

Prof. Dr. Urs Baier,
Head, Environmental Biotechnology,
burs@zhaw.ch

Bioplastics are on everyone’s lips. For some, they
offer a welcome exit from the plastic glut. Others
question their usefulness and doubt their sustainability. And there are others who believe – or
prefer to believe – that it is all lies and deception,
and that bioplastics do not degrade at all. Swiss
Radio and Television (SRF) explored this matter in considerable depth with experts from the
ZHAW. Under the title Do bioplastics really solve
our waste problem?, the science TV programme
“Einstein” examined “facts and fakes” with respect
to renewable and degradable plastics. In cooperation with the Environmental Biotechnology Lab
of the Institute of Chemistry and Biotechnology,
the functions, strengths and limitations of bioplastics were examined. A field trial set up in the
summer of 2020 on the experimental plots at the
ZHAW’s Grüental campus showed whether various products made from bioplastics actually do
degrade under real conditions.

Fig. 1: Conventional plastic and bioplastic samples – ready for field testing, (image: ©SRF)

An enzyme that breaks down plastic
Prof. Dr. Rebecca Buller,
Head of Biocatalysis and Process
Technology (Competency Center for
Biocatalysis), bull@zhaw.ch

Every year, up to 200 million tonnes of plastic accumulate in landfills or in the environment. How is this
problem to be solved? In 2016, Japanese researchers discovered an enzyme in Osaka that can break
down PET. It comes from the bacterium Ideonella
sakaiensis and is believed to have arisen as a reaction
of nature to the huge amount of plastic waste. Unfortunately, the PETase enzyme is currently not productive enough to make a relevant contribution in the
fight against plastic. This is why ZHAW researchers
at the Institute for Chemistry and Biotechnology are
training the enzyme using ‘directed evolution’ so that
it can be used in the future for drinking water treatment or biorecycling. The method of directed evolution imitates natural evolution in the laboratory in order
to improve selected enzymatic properties. Machine
learning and a purpose-built robot should also accelerate this.
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Fig. 1: Rebecca Buller in the laboratory

Institute of Facility Management

A health-perspective on working
from home during COVID-19
Workplace Management Research Group

W
Dr. Clara Weber,
Senior Research Associate,
weec@zhaw.ch

Prof. Dr. Lukas Windlinger,
Head of Business Administration / Human Resources
Competency Group,
wind@zhaw.ch

hile the discussion
on how the COVID-19
pandemic has transformed the office is the predominant focus in our area of
research, we are proposing an
occupational health and safety
perspective on the seemingly
permanent shift towards working remotely.

Together with colleagues from health,
occupational and environmental psychology from the universities Surrey,
Birkbeck, Loughborough and Winchester, we conducted a cross-sectional study with 479 workers from
Switzerland, Germany, the UK and
other countries during the first lockdown in April 2020. We investigated
the impact of the rapid migration to
working from home during the pandemic on (1) workers’ mental health
(burnout) and (2) physiological health
(MSK pain). In addition, we investigated (3) what type of barriers to working from home exist for the individual
worker and where support is needed
if the shift towards working remotely
is here to stay.
Our three sub-studies indicated that:
(1) Work fatigue and burnout was
(directly or indirectly) related to
factors in the home office that
concern the social environment,
the physical work environment
and job design:
a. Participants were more likely to
report burnout (emotional, mental
and physical fatigue) if at home
they had poor work privacy fit,
which refers to how well privacy needs are being met, (entails
acoustical and visual distractions,
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interruptions, task and conversation privacy), greater job demand
and if they felt the job change
(e. g. sudden move to working
from home) had been poorly
managed by their employers.
Country and gender differences
were controlled for; those who
were female and lived in the UK
(unlike Germany and Switzerland)
reported greater levels of burnout.
b. Work privacy fit was lower for
those who had childcare responsibilities, those working in
homes with a greater number of
people present, those who reported greater levels of crowding and higher levels of noise in
their working space, those who
shared their working space with
others who were also working
from home and those who did
not work in a dedicated home office.
c. Furthermore, work privacy fit had
an indirect effect on the relationship between childcare responsibilities and burnout. This means,
poor work privacy explains why
having childcare responsibilities is
associated with greater levels of
burnout.
(2) Whilst we are still analysing the
data on physiological health, preliminary analysis indicated associations between the home office
setup (e. g. ergonomics adequacy and technological equipment)
and the experience of new and
increased levels of musculoskeletal pain.

(3) The wish to do more telework
post-pandemic was (directly or
indirectly) related to factors in
the home office that concern the
socio-physical work environment
and job design:
a. Participants were more likely to
report a wish for doing more
telework post-pandemic if they
perceived they had a demanding
job, a good work privacy fit (privacy needs being met) and if they
perceived their work to be more
productive at home than in the
office. Conversely, participants
were more likely to report a wish
for doing less telework post-pandemic if their perception was not
having a demanding job, having
a poor work privacy fit and if they
perceived their work to be less
productive at home than in the
office.
b. Also in this study, work privacy
fit appears to be a key variable
as perceived productivity had an
indirect effect on the relationship
between work privacy fit and future teleworking inclinations. This
means that the high levels of productivity explains why adequate
work privacy is associated with
the inclination of doing more telework in the future.
As the global pandemic continues,
it is important that we understand
potential health impacts of working
from home during the pandemic and
be mindful of those workers that require extra support during and post
pandemic. We argue this is not only
a case of corporate social accountability but also an occupational health
and safety issue.

Institute of Applied Simulation

A call for more cooperation in healthcare organisations

In the face of increasing competitive pressure, healthcare
organisations are becoming more and more interested in
patient satisfaction. In the working paper «Service- and
recovery-oriented service provision in healthcare organisations», the members of the Competency Group for
Hospitality Management of the Institute of Facility Management present how the provision of hospitality, hotel, catering, hygiene, cleaning and textile services as well as
equipment- and service-oriented design of infrastructure
and environment can contribute to positive perception of
services provided in healthcare organisations. The comprehensive literature research clearly reveals that different
medical and non-medical professions should collaborate
more often and more intensely in order to jointly contribute
to the recovery and satisfaction of patients.
doi.org/10.21256/zhaw-21153

Facility Management defeats Covid-19 through video training

Irina Pericin Häfliger,
Lecturer and Consultant, pina@zhaw.ch

Having to clean an isolation room used by Covid-19 patients while at the same time ensuring the protection of
the cleaning staff was a major challenge at the beginning
of the Covid-19 pandemic for all those responsible for
hygiene and cleaning in hospitals. A particular challenge
was to how to train and gain the trust of the cleaning staff
in a very short time. The Competency Group for Hospitality Management built up an interest network of experts
on hospital cleaning and infection prevention in just a few
days. In a co-creation process, the network defined for the
very first time a national standard for cleaning procedures
in hospitals. Based on this standard, six specific training
videos with matching tests for checking the learning outcome(s) were produced and translated into four languages.
The training videos explain and show the whole process for
cleaning a patient isolation room and the personal protection equipment for the cleaning staff. All training material is
available for free in English, German, French and Italian on
YouTube and is a major contribution to defeating Covid-19.
zhaw.ch/ifm/covid-cleaning

Fig. 1: The film team during the recording in the isolation room
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Dr. Nicole Gerber,
Lecturer, Senior Research Associate,
geri@zhaw.ch

Institute of Food and Beverage Innovation

Fibre-type hemp in the food and beverage
industry: from the field to the molecule
Centre of Food Composition and Process Design

A
Prof. Dr. Irene Chetschik
Head, Food Chemistry Re
search Group, chet@zhaw.ch

Dr. Amandine André,
Research Associate,
andn@zhaw.ch

recent study on the chemical composition of the
flowers of different fibre
hemp cultivars, grown in the garden of Campus Grüental at the
ZHAW in Wädenswil and harvested at different stages, revealed
insights into the optimal sowing
density and optimal harvest time
to maximise the quantity of valueadded compounds, such as poly
phenols and terpenes. Overall,
the results of this investigation
were able to prove that due
to their chemical composition,
hemp flowers can be regarded
as a valuable by-product for
their valorisation in the food and
beverage industry.

Hemp: a treasure trove of phytochemicals
Hemp (Cannabis sativa L.) is one of
the oldest cultivated plants known
to mankind. This multi-purpose crop
has been used for centuries in folk
medicine and for textile production.
As a well-known source of fibres,
nutrients and medicinal compounds,
hemp was used as one of the most
cultivated crops until the middle of
the 20th century. After its recent revival as a plant for medical and re
creational purposes, the food industry
is becoming increasingly interested in
hemp as a raw material as hemp is
rich in nutritive components such as

unsaturated fatty acids, proteins and
antioxidants, as well as aromatic substances such as terpenes. 71 industrial hemp varieties with a THC content
lower than 0.2 % w/w are authorised
for cultivation in the European union
and mainly used for fibre and seed
production. However, the flowers of
industrial hemp remain an unexploited
by-product.
Towards hemp cultivation
optimisation
In order to investigate the potential
of the flowers of fibre-type hemp for
use as a raw material in food and
beverages, eight different hemp cultivars were cultivated in the garden of
Campus Grüental at the ZHAW within
the framework of an internally-funded
project of the Department-N, run by
the Food Chemistry Research Group
(ILGI) in collaboration with the Horticulture Research Group (IUNR). The
main goal was to gain insights into
the optimal sowing density and optimal harvest time of the different hemp
cultivars to maximise the quantity of
compounds of interest in the final
product. For this purpose, the flowers
of the cultivated industrial hemp varieties were analysed for total polyphenol content, antioxidative capacity,
flavonoid and terpene composition.
The morphological parameters of the
plant were also studied.

Cannabigerolic acid
(CBGA)

β-Caryophyllene

α-humulene

β-Myrcene

Cannabidiolic acid
(CBDA)

α-pinene

Findings
It was shown that the contents of the
polyphenols and terpenes analysed
were mainly influenced by the harvest
period and the phenological stage of
the plant. Whereas both the content
of polyphenols and the antioxidant
activity decreased during the flower
development, an increase in the terpene content could be observed with
maturation.
This increase in terpene content over
the flowering period was associated
with changes in the monoterpene /
sesquiterpene ratio, explaining the
different volatiles released by the
hemp flowers throughout their development. Early flowers are characterised by a higher amount of sesquiterpenes, therefore expressing a
scent described as spicy, hoppy and
woody. As the flower develops, the
monoterpenes increase, resulting in
the change of the aromatic profile toward a more citric and fresher scent.
Outlooks
It was highlighted during the study
that the terpene profile of certain
hemp cultivars showed similarities to
the terpene profile of hops (Humulus
lupus). This finding and the fact that
hemp flowers exhibit a bitter taste,
which has not yet been characterised on molecular level, indicate the
potential of the fibre hemp flowers
to be used as a hop substitute during beer brewing. For this reason, the
characterisation of the flavour profiles,
in particular the bitter tastants of selected hemp cultivars, is the goal of
a further investigation of the Food
Chemistry Research Group, funded
by the SNF-Spark grant.

β-pinene

More information about the follow up
study are available under:
zhaw.ch/en/research/
research-database/projectdetailview/projektid/3841/
Luteolin-7O-glucuronide

Apigenin-7O-glucuronide

Vitexin-2"O-rhamnoside

Vitexin-2"O-glucoside

Fig. 1: Flowers of fibre-type hemp grown in the garden of the ZHAW in Grüental, Wädenswil; Chemical
structures of the main compounds identified in fibre-type hemp cultivars.
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Link to the publication:
digitalcollection.zhaw.ch/
handle/11475/21085

Institute of Food and Beverage Innovation

Tunisian Olive Oil for Switzerland?

Martin Popp,
Research Associate, popm@zhaw.ch

On behalf of the Swiss State Secretariat for Economic Affairs
(SECO), the overall objective of the Swiss Import Promotion
Program (SIPPO) is to integrate developing and emerging
countries into world trade. The Swiss market is a high-quality
market with high retail prices compared to other European
countries.
Tunisia, which was ranked the 4th largest olive oil exporter in
2019, only holds a 2 % share of the Swiss market. SIPPO
supports promotional actions, aimed at the development of
exports of packaged olive oil into the Swiss market – for example, the participation in the Olive Oil Award Zurich (OOA).
The OOA is a long-term research project of the ZHAW, which
has been collecting objective sensory data as well as consumer data on olive oils for almost 20 years. The aim of the project
is to better understand the sensory quality of olive oil.
In order to increase the number of Tunisian participants, the
Tunis Chamber of Commerce and Industry, together with SIPPO,
organised a workshop on January 12, 2021 to present the
contest, explain its specificities and introduce its method for
sensory analysis (harmony evaluation) to exporters and other
stakeholders in Tunisia.

Fig. 1: Sensory Tests at the ZHAW in Wädenswil

European project ValuSect – valuable insects

Prof. Dr. Christine Brombach,
Lecturer, broc@zhaw.ch

Annette Bongartz,
Head of the Food Perception
Research Group, bona@zhaw.ch

Rising global populations and declining planetary resources make
it necessary to find sustainable alternatives for food. ValuSect is an
Interreg Europe project and aims to collect findings from research
and development on insects, and to promote innovations for the
development of (semi-) finished foods with insect ingredients. ValuSect is coordinated by the Thomas More University of Applied
Sciences in Belgium. Ten full members (including the ZHAW) and
eight associated partners from seven countries are involved in
the project. The ValuSect consortium has set itself the goal of increasing consumer acceptance and improving the quality of insect
production and processing, including their environmental impact.
ValuSect focuses on those insects that are approved in Switzerland
and the EU, i. e. crickets, mealworms and grasshoppers.
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Institute of Natural Resource Sciences

A mountain hotel as a source of inspiration
for regional development
Tourism and Sustainable Development Research Group
Fig. 1: Saffron, a welcome niche product for the
Safien Valley. Image source: Hü7 (https://hue7.ch)

Rebecca Göpfert,
Lecturer, grec@zhaw.ch

T
Nathalia Trüb,
Research Assistant,
true@zhaw.ch

Research project
Future Alpenblick Tenna –
Safiental regional
development project
Project leader:
Prof. Stefan Forster, Head of
the Tourism and Sustainable
Development Research
Group, fsea@zhaw.ch
Project duration:
January 2021 –
December 2023
Partners:
Beverin Nature Park
Funding:
FOAG Federal Office for
Agriculture, ALG Office for
Agriculture and Geoinformation Graubünden, Safiental
municipality, Beverin Nature
Park

he mountain area of the
canton of Grisons is characterised by agriculture
and tourism. If you want to promote sustainable development
in these regions, then ideally
you combine both. This presents
great opportunities for innovative,
future-oriented ideas to emerge,
as the ‘Future Berghotel Alpenblick Tenna’ project shows.

Berghotel Alpenblick in Tenna –
yesterday and today
Tenna belongs to the municipality of
Safiental in Grisons and is located
on a sunny, high plateau at 1654 m
above sea level. Most of the 110
residents are active in mountain agri
culture. The mountain hotel Alpenblick is located in the middle of Tenna
and has a decisive influence on the
appearance of the village as well as
on village life. It makes a significant
contribution to the quality of life in
the small village and is an important
source of inspiration for a low impact
winter and summer tourism in the
Safiental in the Beverin Nature Park.
Repositioning and renovation
required
The Alpenblick is getting on in years
and the infrastructure no longer meets
today’s standards. Therefore, energyrelated and sanitation renovation and
general modernisation have become
essential. However, these alone are
not sufficient. To successfully operate
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a mountain hotel in a place like Tenna
in a viable and sustainable way, the
integration in and inclusion of the
region is a central requirement. By
means of a repositioning and comprehensive renovation, the mountain
hotel Alpenblick Tenna is set to master this demanding task. This rather
large project, which is important for
the entire Safiental, was able to be
embedded as one of 19 sub-projects
in a so-called regional development
project (PRE) (BLW instrument, Art.
93 1c) and will therefore be financially
supported by the federal government
and the canton in the planning phase,
which is to start in 2021.
Innovation centre and “Alpine
FoodLab” in one
As part of the repositioning, in addition to the renovation concept, the
establishment of an innovation and
competency centre for alpine and
mountain agriculture is being examined in the planning phase. This is
because mountain agriculture is still
almost entirely oriented towards milk
and meat production. In view of the
current global trends and developments – climate change, population
growth, scarcity of natural resources
and changing consumer needs – new
strategies are urgently needed in the
mountain regions to ensure their sustainable development. Farmers will
not only be involved in this process
of realignment, but will also actively
participate in it. Another pillar of the

new mountain hotel is the idea of
a so-called ‘Alpine FoodLab’, where
tradition and modernity are combined
in innovative approaches to development for the mountain area. The ‘Alpine FoodLab’ is an expansion of the
innovation and competency centre,
where the newly-produced foods are
processed into new product innovations with extended storage capabilities and lower perishability thresholds.
It is conceived of as being a place to
experiment with, and experience, alpine food culture.
Conclusion
What should and can mountain agri
culture produce, and how is production to be carried out as sustainably
as possible? How can a happy marriage between sustainable food production and tourism be achieved?
The tourism industry must also ask
itself these questions because food is
one of the key elements of sustainability in tourism. The Alpenblick Tenna
project is intended to make a contribution to answering these questions
and to approaching the topic of
‘mountain agriculture, food production, regional development and sustainable tourism’ from a responsible
and holistic perspective. This project,
with the participation of four research
groups from the Institute of Natural
Resource Sciences, has the scope to
involve many experts from the ZHAW.
If you feel this could include you,
please get in touch.

Institute of Natural Resource Sciences

100 percent renewable energy
supply – even in winter?
The supply of energy causes three quarters of Swiss greenhouse gas emissions. A
Prof. Jürg Rohrer,
quick and complete switch to renewable
Head of the Renewable
energies is therefore essential in order to
Energies Research
limit human-induced global warming. For
Group, rohu@zhaw.ch
Switzerland and its neighboring countries,
this means in most cases replacing fossil
fuels with electricity. This increases the demand for electricity in general and especiDionis Anderegg,
ally during the heating season, due to the
Research Assistant,
increased use of heat pumps. In addition
andd@zhaw.ch
to sufficiency and a more efficient use of
energy, photovoltaics (PV) represent by far
the greatest potential of renewable energies in Switzerland. PV systems in the CenSven Strebel,
tral Plateau produce three times as much
Research Associate,
electricity in the summer half-year as in the
strv@zhaw.ch
winter half-year, while PV systems in the
mountains produce roughly the same amount. The significant winter production
of PV systems in the Alps makes them interesting for generating and supplying
power. In the Alpenstrom project, the Renewable Energies Research Group, in
conjunction with the ETH, the SLF and the EKZ, is investigating in which alpine
terrains the most electricity can be generated and the possibilities for building a
PV system in the Alps.

Specific monthly yield in kWh/KWp

Average monthly yield
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Fig. 1: Comparison of the average specific monthly yields in 2018/19 of the alpine test facility Davos-Totalp
with vertical, bifacial PV modules and a typical PV roof system in Wädenswil. Much more PV electricity is
produced in the Alps, especially in the months of November to February.

Fig. 1: The animation shows when and where users of the ‘Zecke’ app have had
contact with ticks in the past five years.

Calculating tick prognoses
Team Health Research Hub: zhaw.ch/lsfm/healthresearchhub

The Health Research Hub is an incubator that supports
and promotes research projects in the field of health at the
ZHAW School of Life Sciences and Facility Management in
Wädenswil. The interdisciplinary project ‘Fighting bites with
bytes’ aims to reduce the number of infectious diseases
that can be transmitted by ticks by predicting the risk of
ticks. This tick risk is defined as the multiplication of hazard
and exposure: Risk = Hazard × Exposure. Around 45,000
tick observations that were recorded using the prevention
app ‘Zecke’, and that are potentially imprecise, serve as
the basis for the data. The interdisciplinary project team,
made up of members of the Institute of Natural Resource
Sciences (Theo Smits, Patrick Laube, Nils Ratnaweera,
Werner Tischhauser) and the Institute for Applied Simulation (Thomas Ott, Gregory Gygax), is developing an appropriate method to get the most out of chronically imprecise
data. As an interim result, the ZHAW presented the first
representation of the spatiotemporal course of the year in
May, i. e. when and where in Switzerland people and ticks
tend to cross paths.
Video about the project ‘Fighting bites with bytes’:
youtube.com/watch?v=P_BhotC8p7I
Video spatiotemporal annual course of tick contacts:
youtu.be/WAh6Rh8Qx8g

Cryo gene bank secures the gene pool of Swiss strawberry varieties
The gene pool of the cultivated strawberry Fraga-

Julia Lietha,
ria x ananassa has over
Research Associate,
Horticulture Research 1,000 varieties worldwide;
Group, anju@zhaw.ch 80 of them were either

bred in Switzerland or
were once of national importance in cultivation. This diversity
is to be secured and preserved in the long term for socio-cultural and breeding reasons. The federal government supports agriculturally important varieties with the ‘National Action Plan for the Conservation and Sustainable Use of Plant
Genetic Resources for Food and Agriculture’ (NAP-PGREL).
In 2019, the ZHAW’s Institute of Natural Resource Scien-

ces (IUNR) took over the national berry collection as part
of the NAP project ‘Protection of the berries gene pool’.
Preservation is ensured using two methods: 1. in vivo / in
vitro, 2. cryopreservation. The in vivo cultivation of plants
as a pot culture in the greenhouse or in vitro on a sterile
medium have the disadvantage that they require constant
maintenance, and biotic or abiotic stress factors can lead
to the loss of genetic resources. This is why the first Swiss
cryogenic gene bank will be created in the coming years as
a backup to the living collection on the Grüental campus,
in which the meristems of all strawberry varieties on the
endangered list are stored inexpensively, safely and permanently cryopreserved in liquid nitrogen.
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Fig. 1: Acclimatisation of the prepared
meristems on ice before cryostorage
in liquid nitrogen. (Photo: Julia Lietha)

ZHAW Campus Grüental

ZHAW Campus Reidbach / Seestrasse

ZHAW Campus Reidbach / Einsiedlerstrasse

Education and research
in Wädenswil: practical,
creative, passionate and
reflective
Environment, food, health - with our expertise in
life sciences and facility management, we make
an important contribution to solving today’s
societal challenges and increasing quality of life.

Our five institutes and their research
areas:
Institute of Applied Simulation
– Complex biosystems
– Computational life sciences
– Predictive and bio-inspired modelling
Institute of Chemistry and Biotechnology
– Analytical and physical chemistry
– Biochemistry, micro- and molecular biology,
tissue engineering and bioanalytics
– Cell biology and tissue engineering
– Chemical and biotechnological processes
and plants
– Chemistry and new materials
– Pharmaceutical drug research and drug
development
Institute of Facility Management
– Business skills in FM
– Hospitality and service management
– Real estate management
– Strategies in FM
Institute of Food and Beverage
Innovation
– Beverage technology and flavour research
– Consumer diet and consumer behaviour
– Food technology and packaging
– Food quality, safety and quality management
Institute of Natural Resource Sciences
– Environmental technologies and energy
systems
– Integrative ecology
– Organic agriculture
– Sustainability transformation
– Tourism and sustainable development
– Urban ecosystems

ZHAW Zurich University of
Applied Sciences
Life Sciences and Facility Management
Grüentalstrasse 14
P. O. Box
8820 Wädenswil / Switzerland
+41 58 934 50 00
zhaw.ch/lsfm/research/transfer
Pay us a visit!
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