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Dear readers,
I am happy to introduce this
newsletter as the first in my
term as PROMAC project
leader.
Foremost, I would like to
thank our outgoing project
leader, Annelise Chapman,
for all the activities that she achieved during
the first two years of the project and for her
outstanding guidance during the change of
leadership.
Subsequent, in the last few months, we had
several notable events for our project. In April,
we held our general assembly and organised
our open day in Ålesund and presented the
results to the regional and national stakeholders. In June, the project was presented at
the 6th ISAP Congress in Nantes, France and
received significant attention from the international community both from the academia
and the industry.
Within only two years, the project has already
investigated several approaches for providing
sources of protein and energy in animal feed,
and health benefits in human food through
cultivation of macroalgae. The variation of
raw material composition and quality from
both harvested and cultured macroalgae has
been assessed and peer-reviewed publications are under preparation. Primary processing methods enhancing desired raw material
properties have been tested at a pilot scale.
Over half a ton of seaweed have been treated
to extract almost 25 kg of fractions enriched
in proteins. These fractions have already been
tested in vitro and in vitro with positive outcome. In the coming year PROMAC will evaluate nutritional and health values of processed
macroalgae ingredients for mink, zebrafish
and sheep. PROMAC is also nowadays assessing the costs and benefits of these products from a value chain perspective through
process-based Life Cycle Assessment, Material and Energy Flow Analysis and business
models.
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NUTRITIONAL AND HEALTH VALUES OF
MACROALGAE PRODUCTS
One of the objectives in PROMAC is to evaluate the nutritional and health
value of macroalgae. Several experiments has been carried out throughout this autumn and spring in order to reveal the nutritional value and
possible health benefits of whole and protein concentrated Saccharina
lattisima and Palmaria Palmata for domestic animals and humans.
When planning and carrying out the feeding experiments, several strategies has been used to
tackle the challenges. Mink and zebrafish models was used to study the effects of the seaweed
products on nutrient digestibility and on digestive functions and immune status in monogastric
animals. They are apsapropriate models often used for studies of effects in production animals
as well as in humans. A rumen microbiota laboratory model was used to study in vitro the effects of seaweed on rumen fermentation processes, while sheep was used for the in vivo study.
To complete the preliminary experiments, a study on how the animals handle the high iodine
content from the seaweed will also be conducted in 2017-2018 on both monogastrics and
ruminants.
During 2016-2017, feeding trials with mink and zebrafish have resulted in hundreds of samples,
which are being analysed by nutritional and molecular methods. A third zebrafish experiment
will be performed in 2018 for more detailed studies on specific effects indicated by the two
experiments already conducted. The experiment with rumen microbiota is completed whereas
the sheep experiment will be conducted in the autumn of 2017.

Metabolism cages for recording of feed intake and collection of faeces and urine. Photo: Krogdahl, NMBU

Mink eat only wet feed. Here is one day’s portion
Photo: Krogdahl, NMBU

Tanks with 25 zebrafish, four tanks per diet.
Photo: Gajardo, NMBU

Equipment for in vitro studies of effects on rumen
fermentation. Photo: Ramin and Huhtanen, SLU
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PROMAC OPEN DAY

HARVESTING OF PALMARIA PALMATA

After a welcome from project leader, Dr. Celine Rebours, Dr. Michael Roleda of NIBIO, presented some
of the results from work package (WP1) on raw material characterisation. Chemical composition of the
biomass shows differences between species but also
between cultivated and wild harvested seaweed of
the same species. This is probably due to seasonality and spatial differences together with differences
in age and emersion in water. From WP 5, Tom Ståle
Nordtvedt at SINTEF Ocean presented some new
results from their work and concluded that surplus
heat from the industry can be used to produce stable seaweed products, with suitable dewatering and
drying equipment. Before vice principal at NTNU
Ålesund and leader of WP6, Annik Magerholm Fet,
finalised PROMAC Open Day with preliminary results
from the work done on logistics, economics and LCA
in the project. Finally, Wenche Uksnøy, project leader
in the marine cluster Blue Legasea and representative of the industry in the PROMAC, presented the
work done by the cluster. The presentations from
the seminar can be downloaded at www.promac.no.

Pierrick Stévant, who is a PhD student at Møreforsking
Ålesund and a keen hobby snorkeler, found out that the
easiest way to collect the needed biomass was underwater. This gave him the opportunity to take a fresh dip during working hours at Hessa, on the outer edge of Ålesund
(you can see the tip of his fin on the picture). Together with
Céline Rebours (project leader) and Annelise Chapman (previous project leader, now leader of Tango Seaweed AS), they pulled out and sorted
10 kg of biomass, which was sent further to SINTEF Ocean in Trondheim, where the
seaweed was dried, following different treatments: air-dried at 40°C and 70°C, and
freeze dried. The samples were sent back to Møreforsking Ålesund and the University in Nantes for analysis of the chemical content.

The 2nd PROMAC OPEN DAY was held at NTNU
Ålesund the 25th of April 2017. 50 participants from
the industry, research and education institutes was
gathered to get the newest updates and results from
the project. A varied program, with results from all
the work packages was presented to an intrigued audience.

This year, the red alga “dulse” (Palmaria palmata) is in focus in WP2, which studies the effects of primary processes
and stabilization methods on the quality of the seaweed
biomass. Unlike the winged kelp (Alaria esculenta) and the
sugar kelp (Saccharina latissima), which have been studied
earlier in the project and that are cultivated, we had to get
our dulse out in the wild.

Top: Pierrick tasting the delicious dulse
Below: Project Manager Céline sorting todays catch.

PROCESSING OF SACCHARINA LATISSIMA FOR
FEEDING TRIALS IN SHEEP

In 2016, we produced seaweed fractions from Palmaria palmata and Saccharina
latissima for feeding trials with mink and zebrafish, and in vitro fermentation studies
with rumen fluid, carried out by NMBU and SLU, respectively.
The most promising fraction from the in vitro rumen trials has now been produced
in a larger amount, to be tested as feed ingredient for sheep by NIBIO. The second
round of large scale processing of seaweed was carried out in the end of May 2017.
Two batches of S. latissima, in total more than 750 kg wet biomass, was processed
in SINTEF Ocean’s pilot production unit, Mobile Sealab and 25 kg of dried biomass
enriched in protein, with reduced contents of iodine, where sent to NIBIO at Tjøtta
for testing in vivo on sheep.

Researchers from SINTEF processing seaweed fractions for feeding
trials by using SINTEF Ocean’s pilot production unit.
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