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Lifmassaver

 Hutakid lifmassaver hefur rutt sér rim a sidustu arum.

* Felurisérad proa framleida vorur ur lifmassa med sjalfbaerum umhverfisvaeenum
haetti

e pessum efnum er xtlad ad koma i stad, efna par a medal eldsneytis sem eru
framleidd ur jardoliu ad 6llu leyti eda miklum hluta oliuhreinsunarveru

* Lifefni sem nytast matvaelaidonad, auka gaedi, hollustu og, veromeeti-og oft nyjar
afuradir.

* Framtidar markmid er ad skipta ur jardoliu-hagkerfinu fyrir lif-hagkerfid



Rannsoknaaherslur, markmid

Nyta lifmass og studla ad

sjalfbaerni, auknum gaedum og verdmaetaukningu i matvaelaidnadi, liftaeekni, matvaeladryggi og lydheilsu — sjalfbaerni

n\'/slgc'épur]gl'ftag_kniafuréa ur vannyttum natturlegum lifaudlindum (t.d. storpérungum) og vannyttum hlidarstraumum i landbunadi
og sjavarionadi

verdmaetaskdpun ur hrak og hlidarstraum landbunadar og sjavarutvegs
broa liftaekni-verkfaeri: ensim og orverur, ur islenskum erfdaaudlindu
broa framleidsluferla til sjalfbzerrar og umhverfisveennar fullvinnslu hraefna i matvaelaidnadi og skyldum greinum

Eaeta nytingu hrdefna i i matveaelaidnadi (fiskidnadi og landbunadi) — auk pess ad ad nyta vannyttar lifaudlindir svo sem pang og
ara

Vinna ad nyskopun lyfvirkra og lifvirkra efna fyrir heilsumarkadi; t.d. fyrir saramedferd, magabdlgu-medferd, hudvernd og til
eflingar béluefnavirkni gegn veirusjukddomum.

bréa framleidsluferla fyrir ifeldsneyti og grunnefni fyrir efnaidnad ur lifmassa sem koma i stad sambaerilegra efna sem unninn eru
ur jardoliuefnum t.d. framleidslu lifplasts

Lagmarka kostnad — auka verdmeeti

Pjonusta fyrirtaeki i matvaelaidnadi og liftaekni

Markadir: orku- matvaela-, heilsu-, lyfja-markadur



Lifmassaver — lifmassi — hraefni

High value (co-)products —

Biorefineries

Primary products Secondary products
(fractionation) - (bioconversion)
Polysaccharides Enzymatic
) Monosaccharides
 Fatty acids
—— Peptides
Organic acids Microbial

(metabolic engineering)

Polyphenols Single cell protein
Secondary Platform
metabolites chemicals
Proteins Specialty
Enzymes chemicals
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Lifmassaver
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7R biomass processing is refinery of
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raw materials of biological origin:
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products:
bioelectricity & biofuels
plastics & other materials
food & animal feed,
chemicals (also high value), protein
combined heat and power (CHP)
water
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biorefineries
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Hraefni

e 1. kynslédar lifmassi:

Soja- “>biodise Repja -> olia- >e|dsneyt|

e 2. Kynslédar lifmassi
* lignocellulose

* 3.Kynslédar lifmassi,
* bang/pari

* Dyra-lifmassi — fituefni, protein, brjosk
Afurdir

e Lifeldsneyti
e Lifetanol
« Lifdisel
* metan
* Lifplast
e Beetiefni i fodur og faedu

\ fertilizers )

* Grunnefni fyrir efnaidnad

e Prdotein

* Korn, Sykurre?/r Sykurrofur, sterkja, og audgerjanlegur sykur;

Sterkja



Biomass

Harvesting/
Breeding/
cultivation

Pretreatment
(mechanical,
physico-chemical)

Fractionation
/ extractions

Development
of biorefinery
— . —
| tools: Enzymes

and microbes

Neskaupastadur
Akranes
Stykkisholmur

Lifmassaver: - teekjabunadur - deemi

Refining —
Product
developmen_ii
Enzymatic/
Microbial

w4

Process
development

Product
recovery

Consumer
products




Lifmassaver — virdiskedjan (buisness to buisness):

A Pretreatment
Biomass (mechanical,
Harvesting/ e physico-chemical)|
Breeding/

cultivation

High volume

\

Fractionation
/ extractions

Low volume

Development
of biorefinery
Ttools: Enzymes™|
and microbes

mining - Process

Product development
developmen_u /

Enzymatic/
Microbial

Product
recovery

)

Pharma

Nutraceuticals
Animal feed

High added value

Biopolymers
Bioplastics

Low added value

Consumer
products

MACROFUELS




Lifmassaver — virdiskedjan (buisness to buisness):

Refining —

Pretreatment Process
Biomass . : : Development
(mechanical, )I:rac:lonta.ltlon of biorefinery :rod:lct 1 development
. hvsico-chemical extractions | evelopment
Harvz:,_tmgl + P . Jtools: Enzymes’| Enzymatic/ 1/
Bree m,g/ and microbes . . Product
cultivation Microbial recovery

Hraefni

* 1.Sama lifmassaver - margs konar lifmassi
“Buisness to business”- hver hlekkur
virdiskedju - sér fyrirtaeki eda
fyrirtaekjasamsteypur

e Sjavarionadur ad morgu leyti vel i stakk
buinn -> lifmassaver
Ahersla a fullnytingu & hlidarstrauma
og virdisaukningu

Consumer
products

MACROFUELS




FJOLSYKRUR

Hraefni
e 1. kynslédar lifmassi:

Korn, Sykurreyr,
Sykurrofur sterkja, og
audgerjanlegur sykur
Scl)Ja ->biodisel Repja ->
olia

e 2. Kynslédar lifmassi

lignocellulose

3.Kynslédar lifmassi,
Pang/pari
* Dyra-lifmassi
fituefni, protein,
brjosk, bein, hud ofl.
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Pang/pari |

Biomass

Harvesting/
Breeding/
cultivation

=

Pretreatment
(mechanical,
physico-chemical)|

Pang/pari

bangmjol

THORVERK HF.

MILLED ORGANIC KELP

Fractionation
/ extractions

Development
of biorefinery
— . —t
| tools: Enzymes

and microbes

Refining — Process
Product

development
developmen_‘lﬁ /
Enzymatic/ Product
Microbial recovery

Baetiefni
i fodur




H e ol H
o

CHEH [ dghycesidic | - CH,OH
bend

Qo o=C

| i
CH, Chitin CH,

Biomass:
Shrimpshell

Harvesting/

Pretreatment
(mechanical,
physico-chemical)

Fractionation
[ extractions

Development
of biorefinery
tools: Enzymes,)

Raekjuskel
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Kitin —Kitdsan Ensim

Kitin —Kitdsan

Product
development
Enzymatic/
(microbial)
refining

o

Process Innovation

development| | Markets
-

P

Ensim framleidsla — kitinfasykrur Heilsubaetandi vorur
Beinigraedsluefni

¥ .
BENECTA

Hudvernd, saralaekn.

HEALNG
SPRAY




Matis — tveer virdiskedjur - pang/pari

Biomass: Pretreatment
Seaweed (mechanical,
physico-chemical)

Development Product Process Innovation
of biorefinery development development Markets
tools: Enzymes,] Enzymatic/ N§

Fractionation
/ extractions

Y

Harvesting/ —r : _
Breeding/ (microbial)
cultivation refining

Primary : et et
& secondary S
screening

Cloning

, . - - expression
Lagmorkun kostnads — haoarkun virdis

Umhversivaenir ferlar
Sjalfbaer -framleidsla

Genetic
resources:

Microbiomes

Biorefinery tools, processes and products
Industry and market driven




Matis: Laminarin —ensimvinnsla
Ensim framleidsla a

fasykrum (oligosaccharides)
Saibbeabe B-1_1 gharan oligasaccharide DFS

G-chain

(== - 1,

M-chain (2~ [ 272" - ¥

Subiorate b-3. 3 ghican olgoasc charide 0P

Fasykrur af akvedinni staerd og byggingu - g ) e
=>ukin lifvirkni =i

Heilsubzetandi: Onemiseflandi (immune- = &, *
boosting), bolguhemjandi (anti- mflammatory, ,.
Boluefni-eflandi, Krabbameinsvorn (anti- o
cancer)



Matis: Alginat + laminarin - ensimvinnsla

Alginate + laminarin

Ensim framleidsla @ Grunnefnum fyirir
efnadnadinn ur alginati og laminarin

(einkaleyfi): daemi KDG

Brown algae
biomass

Laminarinase
Beta-glucosidase

Alginate fy

KdgF { NAD ) Glucose
regeneration dehydrogenase
NAD(P)H
e
1
o NAD(P)
DEH red, ucto’sr’& /

luconate

B dehydratase
| KDG

t.d. byggingareiningar lifplasts :

Alginate
Ensim framleidsla a
fasykrum(oligosaccharides)

OH ¢
o -00C OH
c
OH O-.,
0 (1] HO o
1,4-a- L Guluronlc acid {G] 1,4-B-D-Mannuronic acid (M)

OOOOOO

Alginate degradation

OH  -poc
G block M block

Heilsubaetandi: anti-inflammatory,
anti-microbial, anti-oxidant,
anti-tumor and immunomodulation.



https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Farticle%2Fpii%2FS0144861721007955&psig=AOvVaw1hB8tIgsqhfb4DdLVBRlDc&ust=1698855726593000&source=images&cd=vfe&opi=89978449&ved=0CBEQjRxqFwoTCPi0m-jYoIIDFQAAAAAdAAAAABAE
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/immunomodulation

Orverur -gerjun: Framleidslustofn: Rhodothermus
marinus - ‘gerjun”)
* Vex a margvislegumfjélsykrum par a medal algnati og
laminari => géour framleidslustofn i lifmassaverum

* Frameidir mikid magn carotene-efna

* Haegt ad umbreyta orverunni til adframleida idnadar-
afurdir a grunni pessara efnaskipta i lifmassaverum

 Mogulegar afurdir:
* Astaxanthin
* Byggingareiningar
Gummis
* Lifeldsneyti
* Lyfefni
* Bragd og ilmefni




e Horfur: Ahersla 4 nysképun
* Nyta einstakar efdaudlindir islands — hita- og kuldakeer ensim og drverur
* Nyta innlendan lifmassa: t.d. pang — raekjuskel
* Hrak og hlidarstrauma i fiskionadi

e Sjavarionadar er motaekilegur fyrir nyjum hugmyndum um
nytingu hlidarstrauma og hrakstrauma (rest raw materials) —

* Teknistig moguega haerra en fyrirtaeki 4 islandi eru tilbuin
til ad takast a vio
e Hataekni fyriteeki i liftaekni, enn sem komid er, eru fa a islandi

e Nokkur fyritaeki til stadar og standa vel — hafa préad veromaetar afurdir og
byggt upp naudsynlega innvidi og teekjabunad

* Tekniyfirfaersla til islenskt atvinnulifs
e ” pull and push”
* Teknistig?

 Lifmassaver - studla ad uppbyggingu og yfirfeerslu frarannsdknum
til iOnadar



A Cascading Biorefinery,

Primary & secondary products

Qaﬂiu-hased Industries
Consartium

ﬁ BASED

lhj[“‘p‘ ISTRIES

el ~Friveste Pirtrader gy

a3

Fertilizers mm

- Food y

1. Cascade
Microbial refining
Prebiotic/
Probiotic
{pilot)

Hawe:.tlng &
Pre-

conditioning
(pilot)

4. Cascade
Left-over
residuals
(concept)

Alginate

Proteins

~ 2. Cascade
Extraction/
separation
Physico/chemical
—enzyme aided
{lab)

Cosmetics
fucoidan

3. Cascade
Enzymatic
refining for high
value products
(lab)
Uronic
acids
Cosmetics
laminarin

Mannitol

Laminarin
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