
Dear reader, 
 

The main goal of CYCLE is to 
improve resource utilization, both loss and 
waste, in the food chain of both 
agriculture and marine sector. CYCLE 
focuses on value-chain-integrating 
disciplines, such as food safety, 
sustainability, sensor and automation 
technology, logistics, bioprocessing 
technology, and socio-economics. The 
research project has established an 
industry arena with partners from both 
food and fish industries and their retailers, 
and feed, energy, logistic and equipment 
industry. Edible raw material residuals 
from production, postharvest, and 
processing stage are called food loss or co-
stream, and inedible raw material residuals 
from production, postharvest and 
processing stages and the waste generated 
at the retailer/consumer stage belong to 
the group of food waste. 

The project celebrates its first 
anniversary these days. Cycle is a 
multidisciplinary project and it is of 
importance to have knowledge transfer on 
all levels of the project. Meetings and 
tours with visits to industry partners have 
been arranged.  In order to report results 
from the project and to integrate new 
processes and technology into industrial 
processing as soon as possible, internal 

and external communication is important. 
 
An open seminar (Reduction and 

Utilization of Food Loss and Waste) will be 
arranged  26-27th Mai at Rica Hell Hotel, 
Stjørdal.  The seminar will be arranged by 
the CYCLE administration team and the 
Norwegian Industrial Biotechnology 
Network http://www.indbiotech.no/  
 
 
Best regards, 
Marit Aursand 
www.cycleweb.no 
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Fruit and vegetables maturing level 

Development of effective methods for discrimination of 
ripe fruits/vegetables from unripe is the aim of a case 
study on ripeness of avocado and mango. Avocados and 
mangos have been through CT-scanning as well as 
planar low energy X-ray and NIR spectroscopy. 
Experiments are carried out and data are being 
processed. Experiments are also carried out to develop 
an NIR spectroscopy based method for quantification of 
dry substance in potatoes.  

Automated chicken breast release and quality 
characterization 

A case study relevant to Nortura is aimed at automated 
robot-based detaching of chicken breasts from the 
chicken body. Today this operation is manual and labour 
intensive. Researchers are working on development of a 
proof of concept that would have potential for 
automation of the operation and also potential for an 
increased raw material utilization compared to manual 
detaching of chicken breasts. 

NIR interactance measurements have been used in 
quality characterization of chicken breasts according to 

 
Automated quality differentiation and sorting of co-streams and 
waste  

Resource-efficient bioprocessing technologies for food industry    
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Research goal: 
Develop VIS/NIR/(and/or) X-ray based 
sensor systems for optimal quality 
differentiation of raw materials, co-
streams and waste; and develop 
automated concepts for an efficient and 
precise sorting of raw materials, co-
streams and waste.  

In the beginning of the project, research 
questions were clarified and raw materials for 
research selected in collaboration with industrial 
partners, in order to find solutions for better 
utilization of food-grade co-streams of vegetable, 
fish and poultry industry. For the research of 
vegetable co-streams, potato peel and 2nd class 
carrots were chosen as the main raw materials. 
The residue from the process of mechanical 
deboning of poultry meat was found to be an 
interesting and significant co-stream from meat 
industry. 

Potato peel utilization 

A method for extraction of suberin wax from 
potato peel will be developed. Enzymatic peeling 
of potatoes and carrots is not achievable as an 
industrial process at the moment, as suitable 
enzymes capable of hydrolyzing and detaching 
the outmost wax layer of potato or carrot peel 
are still lacking in the market. Lactic and 
propionic acid bacteria with interesting 
functional properties are selected and isolated. 
These bacteria will be used for fermentations to 

Main research areas  with in  CYCLE 

their protein, fat content and other quality parameters. 
This technology is also used in detection and 
characterization of blood spots in chicken breasts. 
Measurements have been carried out and the data are 
now being processed. 

Process energy optimization 

To optimize the energy use so that most of the energy 
is utilized in the process line, detailed analysis of 
energy consumption at Nergård plant for pelagic fish is 
carried out. 

Contact: ekrem.misimi@sintef.no 

produce new products or ingredients for food 
industry. Recipes for vegetable co-stream based 
smoothies will be developed and further 
fermented with suitable lactic acid bacteria.      

Protein and oil recovery from poultry 
meat residuals 

A study on enzymatic hydrolysis of the residue 
from mechanical deboning of poultry meat is 
started with the aim to recover the remaining 
protein and oil from the residue to be used as 
food ingredients. The first results indicate good 
separation yields for oil and fast production of 
protein hydrolysate. The work with fish co-
streams will start in practice in 2014 after raw 
material selection and research needs have 
been clarified in collaboration with industry.   

Contact: raija.lantto@vtt.fi  

Research goal:  
Increase the resource efficiency of food 
industry by developing new food 
application for edible co-streams based 
on bio-processes 



Food safety and logistics  
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Research goal:  
Study challenges of managing and controlling the 
complex logistics processes in the food chain from 
manufacturing until end of life. 

Logistical factors influencing food and resource waste 
generation 

The fall activities have mapped some of the logistical 
challenges of the industrial participants, both within their own 
operations and in a supply chain perspective. This has been 
done through two workshops bringing together practitioners 
and researchers, as well as discussions with individual 
companies. A number of logistical factors that potentially 
contribute to the creation of food and resource waste in the 
supply chain have been identified. These include a lack of 
coordination between purchasing and sales patterns in retail 
stores, large geographical distances between where products 
are processed and where they are sold, a need for more real-
time temperature control in the supply chain, and new 
packaging solutions and food distribution models that increase 
potential resource waste. The first case study for 2014 will 
involve the supply chain of Produsentpakkeriet, Bama and 
retail stores in NorgesGruppen, where the research focus will 
be on developing purchasing and delivery processes that 
contribute to better product quality and less food waste. 

Contact: Jan.Strandhagen@sintef.no  
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Amino acids from chicken feathers, and liming soil by eggshells  

Research goal:  
Convert waste not appropriate for utilization as 
human food into feed, feed ingredients or fertilizer, 
possibly in combination with energy production. 

Extraction of feather proteins 

There is a lack of proteins for the production of concentrated 
feeds in most European countries. A protein called keratin 
makes up most of the feathers of birds. Is it possible to break 
this very stable protein down to peptides and amino acids, 
and still maintain feed quality of the products? Initial tests with 
enzymatic and chemical hydrolysation of the feathers have 
been conducted using feathers from slaughtered Nortura 
chicken. The tests showed that enzymatic hydrolysation was 
not straightforward, but temperature had a significant effect 
on the chemical reactions. A report describing the flows of co
-streams from the CYCLE food chain cases, available for 
production of feed, fertilizers and/or energy is under way, to 
be ready for the next project meeting.  

Better soil improvement through eggshell liming 

A study of the liming effect of grounded eggshells was carried 
out on a farm in Vestfold during 2013. Results showed an 
increase in soil pH comparable to traditional limestone. Plant-
available calcium in soil increased much more with eggshells 
than with limestone, and this indicated that eggshell calcium 
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has a high bioavailablity.   

Compost test reactor emissions 

Detailed plans are under way to measure greenhouse gas 
emissions from the compost test reactor belonging to 
CYCLE industry partner Global Green Energy.  

Contact: anne-kristin.loes@bioforsk.no  
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Cycle News -  Large demands for proteins 

Norway imports a lot of protein resources 
for animal feed. Soybeans from Brazil 
constitutes the main part, and with 
increasing consumption of meat based on 
concentrates  - pork and poultry – the self-
sufficiency with food is decreasing. Before 
the BSE food scandal around 1990, meat and 
bone meal (MBM) was utilized as a protein 
source in animal feed, and fishmeal was an 
important protein source for Norwegian 
farm animals.  After BSE, MBM was for 
several years incinerated or utilized as 
fertilizer. With time, regulations became 
somewhat less strict, and MBM is now used 
for feed for pet and fur animals. Further, 
hydrolyzed proteins, e.g. from feathers, may 
be used for feed, e.g. in farmed fish. In 
future, such protein may also be used for 
other animals, as long as the protein is not 
given to animals of the same species.  
Hydrolysing non-digestible co-streams such 
as feathers and bones while keeping a high 
nutritional quality of the end product (e.g. 
low content of salts, appropriate pH) is a 
challenge. Hence, studies of enzymatic 

Socio-economy – market and consumer 

Agencies and programmes in the public domain affect 
the conditions under which CYCLE industry partners 
are able to upcycle rest raw materials to ´plus´, as 
much as markets and consumers do. CYCLE´s 
researchers are working with moving targets in the 
aim to help producers do that – upcycle rest raw 
materials. 

CYCLE´s social science work package has a role 
bridging the technical and social sciences to 
transcend technical challenges. It also aims to help 
build interdisciplinary understanding needed to move 
along with the pace of structural and bio-economic 
developments in the partner industries, and their 
respective (blue, green and red) value chains. These 
are necessary factors in order to enable proposal of 
technological and institutional upcycling options that 
are economically, socially and politically relevant.  

Mapping current structures 

Over the last few months, researchers from CYCLE 
have carried out visits to several partners. We have 
been performing interviews with Neergaard at Senja, 
and visited Nofima in Tromsø to strengthen 
collaboration. We have been performing interviews 
for Cycle at EcoPro in Verdal as well. We have also 
initiated collaboration with researchers at 
Østfoldsforskning in Fredrikstad.  

In-depth analyses and conference preparation 

Research goal:  
Study economic and institutional factors 
influencing production of co-streams and 
waste in value chains for chicken, fish and 
vegetables, investigate the role of  
consumers in sustainable consumption and 
integrate natural and social sciences in 
demonstrating macroeconomic values and 
policy options with a view to sustainable 
solutions. 

degradation of co-streams are included in 
CYCLE (WP3). Efficient utilization of food co-
streams may imply that food or feed products 
are processed with advanced technologies, 
decreasing the transparency of food and feed 
production. This poses a challenge for 
consumers wanting to contribute to a sustainable 
development by eco-friendly consumption and 
eating. Naturalness, local production and 
transparency collides with industrial efficiency 
and high degree of resource utilization, as shown 
by the debate about mechanically deboned meat. 
Consumers have to trust the food industry when 
the food origin is hidden by advanced processing. 
However, the increasing demand for food and 
feed with increasing number of inhabitants 
globally calls for innovative food and feed 
products. The close cooperation between food 
industry and scientists in CYCLE makes the 
project an interesting developmental field for 
such innovations. 

The whole article published in Klassekampen 
February 6th 2014 can be found at 
www.cycleweb.no 

In the coming months the work with both industry and 
research partners will continue, in order to further detail 
the analyses of case studies identified for joint study and 
prepare for the upcoming annual CYCLE conference. 

Contact: eivind.sto@sifo.no  
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A goal for the project is to arrange visits to most of the 
participating companies to increase and improve the 
cooperation between research and industry. At the last 
CYCLE workshop held in October 2013, two more 
companies (names?), these located in Trondheim area, 
opened their doors and presented their company and 
facilities. Fruitful presentations and discussions gave 
valuable input to the research and project activities. 
Increased insight into the different core activities of the 
companies and further plans simplify the integration of 
research activities. Thanks to both companies. 

Photo:  
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Cycle day 
Welcome and introduction by Dr. Marit Aursand, Project coordinator 
in  Cycle 
Value from Food Waste by Dr. Jeff Eaves, Project leader ‘WasteValor’ 
Green Chemistry Centre of Excellence, University of York, UK 
Waste management in Norway with focus on biowaste by Senior Engineer 
Knut Bakkejord, Head of office for public services  
Using enzymes for valorizing biomass-an overview of the NorZymeD project 
and enzyme applications in biorefining by Dr. Vincent Eijsink, Professor & 
Group Leader at Norwegian University of Life Sciences 
Technology as a mean to prevent food loss and waste by Dr. Ekrem Misimi, 
Researcher, SINTEF Fisheries and Aquaculture 
Biorefining of rest materials from fish processing to high value products – 
experience from the industry and possible ways ahead by CEO Kjartan 
Sandnes, Alkymar  
Focus in our industry: Petfood by Hallgeir Sterten, R&D Manager Petfood, 
Fjelleskjøpet Forutvikling 
Food to Waste to Food-a closed cycle system, integrating food waste treat-
ment, biogas digestion, growing crops with the digester residue and a new 
sustainable greenhouse technology by R&D manager Kjetil Stoknes, Lin-
dum AS 
Consumer aspects by Dr. Gunnar Vittersø, SIFO 
Prevention of food waste by CEO Anne-Grete Haugen, Matvett AS 
Closing remarks by Ernst Kloosterman IB-Network Norway 
 
The Best of the Rest 
A joint seminar between EU-APROPOS, CYCLE, EU-NOSHAN AND 
EU-TRADEIT is arranged in Potsdam-Neuthetal Germany Oct 8–10.   
The agenda for the open seminar, Value From Biomass, Oct.10 is: 
Welcome Ralph Thomann, IGV 
Keynote GEA, Dr. Stegan Pecoroni o.k. Added value by turning valuable 
side streams of agricultural products processing into profit–
Contribution of modern separation technologies. 
Sesion 1: Value for humans 
Sesion 2: Transformation, Analytics and Feed 
Session 3: Sustainability and Added value from Residues 
Panel/plans, reflections, wrap-up, conclusions, joint actions to H2020 
 

 
 

Between researcher and industry Events 

Spin-off 

A project entitled “Utilization of by-products of food 
industry for development of a liquid biodegradable mulch 
film to control weeds in row crop protection (SOIL FILM)” 
has been approved in the Bionær program for the 
Research Council of Norway. Bioforsk is project 
owner and 4 industrial partners (Bama, Gartnerhallen, 
Norilia and Tommen Gram folie) with 4 research 
institutes (Bioforsk, Norner AS, VTT in Finland and 
Nebrasca University) will participate in the project. The 
project intends to utilize low-value side-streams of 
Norwegian food industry in developing a biodegradable 
and sprayable mulch film to control weeds in plant 
production. Project leader is Randi Seljåsen, Bioforsk. 
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Par tners  in  the CYCLE project  
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Let us know your 
opinion! 
The goal of this newsletter 
is to inform our readers of 
the progress of our project. 
 
Since we very much 
appreciate your opinion, 
please send us your 
feedback, comments and 
questions!  

Project 
coordination 
Marit Aursand 
SINTEF Fishery and aquaculture 
Brattørkaia 17C 
7010 Trondheim 
 
Marit.Aursand@sintef.no  
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Contact 
 
Tone B. Gjerstad 
SINTEF Raufoss Manufacturing 
S.P. Andersens vei 5 
7031 Trondheim 
 
Tone.B.Gjerstad@sintef.no  

 
 

CYCLE Newsletter no 2 


