Tunicates: A new marine biomass for
animal feed and cellulose production
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Aquaculture feed sources

Table 1 Use of plant ingredients vs. fish ingredients over the past 20 years in Norwegian
aquaculture (% used of total feed sold from three feed companies*).

1990 2000 2010
Fish meal 63.8 37.5 25.6
Plant protein (various 0 154 36.9
sources)
Starch (mainly wheat) 10.3 10.9 9.4
Fish oil 23.4 30.7 17.0
Plant oil 0 0.0 12.0

*Microingredients such as vitamins, minerals and amino acids are excluded

2010 2020

Total industrial 30,000,000 71,000,000
aquaculture feed
production

-41,000,000

FAO-564, 2011



From Agriculture to Mariculture

Easy mariculture (2,500 — 10,000 ind/m?) 260 kg DW biomass per surface m?
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Tunicate pilot production

Established pilot farm

-Scalable trials and tests

-Product documentation

-Harvesting technology

-Processing tests

-Large scale growth
capacity

Year Production (tonn)
2010 0.5

2011 3

2012 7

2013 150

2014 300

2016 1000




Tunicate chemical composition

Ciona intestinalis composition analysis (g/100 g DM)

Table 1: Composition analysis (g/100g)

Raw Biomass | Inner Animal Mantle
ASH 40.9 +0.1 18.9 +0.1 6.5+14
Protein™ C:S:C_):}_i_ g._6::> ‘::6:}._7 + 35 49.1 +43
Carbohydrates™ 15.3 @ 6.5 +1.0 @5@
Lipids* (137+15) | <19.8+34 3.9+08

* Ash free




Tunicate Product Opportunities

Biomedical Electronics Absorptive Composites Paint and coatings
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