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Food security and climate

Challenges:
« 2050 ~ 9.7 billion people
* Climatic changes
* Political instability
* Disruption of feed supply chains
» Overreliance on imported
feed resources

(FAO 2009; OECD 2012)



Constraints in the growth of the Aquacultural industry

Limited access to
marine
ingredients

Large
dependence on
imported
feedstuffs

Need for novel
protein sources




Outline

« Short introduction and background of Foods of Norway

* Production of feed from wood

» Results from feeding trials

« Status and future perspectives




T

: n . ,,.- I 0 - s '
: P
%%iii‘li!j .A.A

M
\.4/, lJ.l,“-

e{»ié&.@ﬁ;& S WP e =5
A YL g WO\ g ‘li{!i!;t e T

fbkr .!4..'.10 ,..-\..tg.ll\:- . m _,
<" ..ﬁ.m».., w pr sl‘.".

,’11;.‘.!1.“' s
e o g e

i e

ll.‘l'l\‘!' S
»
»

(n‘ 'ﬁ{( [‘;! > - .". . .\ 1

s

7p)
C
O
-
=
O
)

Trees as a feed resource




Flow chart of yeast production from lignocellulosic biomass

Co-products from chicken and fi

Lignin
. L Pre-treatment Enzymatic hydrolysis
Lignicellulosic biomass | —» Cellulose and C5 & C6 sugars
hemicellulose
.ﬁ?@
Centrifugation & i :
- filtration Ijﬁ%’: Fermentation
-y

Yeast for feed

Source: Dverland & Skrede 2017, Review, J. Sci. of Foods and Agriculture
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Experlments with yeast in diets for salmon

Results from trials with salmon:
During different life-stages & environmental conditions
In general, yeast support high growth performance &

improve fish health
.

Photo: Fish laboratory, NMBU, As—campus / . \§\\’
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Feeding yeast has given: |
High feed intake, growth rate and feed efficiency =~ = =
Improved health, digestive function, & reduced diarrhez
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Yeast as a protein source for dairy cows e

< smpmaaw 4 Value chain from spruce trees
™ 4 toice cream
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Status of our research

* Wood by-products can be used as the main biomass to produce high quality
yeast protein

* The yeast is proven to be:
—High quality protein source in feed for fish and terrestrials animals
—A functional feed ingredient with positive health effects




Future perspectives

* The process must be optimized economically
—input and output factors

» The sustainability of using yeast produced in Foods of Norway will be estimated

‘ New industry




