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Welcome to the PROMAC project
Ongoing global human population growth and continuing rise in the standard of living demand increasing access to
food and feed resources. The world’s oceans have the largest unlocked potential for meeting such demands.
The cultivation of seaweeds (large marine algae) represents an important strategy for climate positive exploitation and
sustainable utilisation of biological resources and, accordingly, associated bio-based industries are developing fast in
Norway.
PROMAC will investigate seaweeds as novel
raw materials for human food and domestic
animal feed applications. Three different
species of seaweed, all with significant potential for commercial cultivation in Norway
as well as distinct raw material qualities, will
be evaluated as alternative sources of proteins and energy in animal feed, and for
their health benefits as human food.
The project will (1) study the variation of raw
material composition and quality from both
harvested and cultured seaweed biomass ,
(2) develop primary processes (washing /
dehydration, maturation), (3) establish fracFoto: SINTEF
tionation and extraction methods best suited to enrich beneficial proteins or remove undesirable anti-nutrients , (4) evaluate
nutritional and health values of processed macroalgal ingredients for various animal groups, (5) assess the high energy requirements associated with processing
(especially drying, but also secondary processing) of macroalgae, and (6) evaluate
benefits and costs of macroalgal products along such value chains (from raw material to market and consumer) through product-based Life Cycle Assessments (LCA)
and business model evaluations.
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Macroalgae harversting and characterization
Three target species Saccharina latissima, Alaria esculenta and
Palmaria palmata were collected from the Norwegian coast and from
reference locations in France and Iceland. For the kelps A. esculenta
and S. latissima, both cultivated and wild samples were collected and
processed in Norway (NIBIO and SFA), as well as from a reference site
in France (CEVA). For the red seaweed P. palmata, wild biomass was
collected from two Norwegian sites and from a reference site in
Iceland (Matis) Analysis of the chemical composition of the different
algaes are currently being carried out by the research partners.
Foto: SINTEF

www.promac.no

Processing of macroalgae into food and feed ingredients
One of the main objectives in PROMAC is to develop method and processing technology for utilization of harvested and
cultivated macroalgae for food and feed purposes.
Work package 2 studies the effect of primary processes
(e.g rinsing, drying and maturation) on the seaweed
quality. This spring, PROMAC’s PhD-student Pierrick
Stévant joined CEVA’s laboratory in Brittany to carry out
experiments on Alaria esculenta and Saccharina latissima, focusing the process of rinsing. The effect of different rinsing treatments were evaluated through visual
aspects (colour composition) and chemical composition
(mainly minerals and mineral arsenic iodine). Preliminary results revealed a strong effect of freshwater treatFoto: Møreforskning
ments on the dry matter content, total mineral content,
and sodium and potassium content in both species during the first hour of treatment. Furthermore, different drying
methods (freeze drying vs air drying at different temperatures) have also been tested and the effect of drying method on
the seaweed quality is currently being studied.
Another way of utilizing macroalgae to use different technological solutions in order to produce ingredients for food and
feed. Work package 3 aims at developing and implementing extraction methods for production of protein products. Small
-scale screening experiments have been carried out in order to test the effect of different processing conditions on the
protein yield.

Excess energy form industrial process—
beneficial for drying of macroalgae?
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Primary processing of aquatic raw materials such as seaweeds
is energy demanding because of the high content of water.
Existing commercial processing of seaweed biomass makes
use of naturally available solar energy (e.g. in Eastern Africa
and Asia) or of geothermal energy as in Iceland. In Norway, a
large amount of surplus heat is available from various industrial processes and can be a possible energy source. Work
package 5 will evaluate the potential for using excess industrial energy in the processing of seaweed biomass. A waste
incinerator operated by Tafjord Kraftvarme (www.tafjord.no)
in Ålesund will be used as a demonstration case for providing
a test model and identifying the technical, logistical and
economic challenges associated with seaweed biomass
processing.

Upcoming events
Seminar on drying technology
17th of February 2016,
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