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Introduction

" Multi-product Integrated bioRefinery of Algae: from
Carbon dioxide and Light Energy to high-value
Specialties: MIRACLES
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Introduction

" Wageningen UR Food & Biobased Research

" Food & Biobased Research
® Fresh, Food & Chains

® Biobased Products

" Biobased Products

® Biobased Chemicals

® Biobased Materials

e Biorefinery & Bioenergy
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Introduction

" Biobased Chemicals

® Chemicals derived from biomass (e.g. plants)

" Biobased Materials

® Research and development of materials and products like
paper, construction material and plastics based on renewable
resources

" Biorefinery & Bioenergy “

e Chemical, thermal and enzymatic fractionation of biomass for
the production of biobased intermediates

® Production of biofuel and chemicals by fermentatiob
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Introduction

" Why protein?

® Non-stressed algae contain 30-60% (w/w dw) protein

" Non-food applications

® Adhesives
e Coatings

e Surfactants

e Chemical building blocks

" Aim
e Purification and characterization of algae protein
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Characterization algae strains

" Algae strains (non-stressed)

® Jsochrysis galbana

e Nannochloropsis gaditana
® Phaeodactylum tricornutum P. tricornutum 400x

® Scenedesmus obliguus

B Biochemical characterization

® Proteins

S. obliquus 400x

® (Poly)saccharides

e Lipids/oail
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Characerization algae strains

" Protein content can be determined by the
total amino acid content

" Total protein: Kjeldahl or DUMAS (N-to-
protein factor)

® Soluble protein: Lowry, BCA, Sedmak,
Bradford etc.
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Characterization algae strains

" Amino acid composition

14
W Isochrysis galbana m Nannochloropsis gaditana W Phaeodactylum tricornutum W Scenedesmus obliquus
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Characterization algae strains

" N-to-protein conversion factors
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Characterization algae strains

" (Bio)chemical composition
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Biorefinery

" Approach

o

Proteins
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Biorefinery: cell disruption

" Mechanical disruption techniques

Bead mill High pressure homogenizator

D =
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Biorefinery: cell disruption

Cells before bead milling Cells after bead milling
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Biorefinery: filtration

Supernatant

ol

1,000 kDa
-l
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Biorefinery: column chromatography

" Ammonium sulphate precipitation
" Anion exchange chromatography

Abs 280 nm Hitrap Q XL (AEX)
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Characterization protein

" SDS-PAGE of I. galbana protein
extract after cell disruption

e 1: Marker

® 2,4, 5: protein extract I. galbana

® Rubisco has two sub-units
e ~48 kDa (L)
e ~15 kDa (5)

@
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Characterization protein

" Identification proteins
e In-gel tryptic digestion (IGD)

e Peptide extraction and sequencing

B
/ Gel Slicing
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Characterization protein

" Hypothesis: Rubisco (L) ~48 Da

LC-MS
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Characterization protein

" Techno-functional properties
e Solubility
e Emulsification
e Foaming
e Surfactant
e Gelation

dx/ds = cos ¢
dz/ds =sin ¢
do/ds=2+Pz-(sindp)/x
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Conclusions

" Non-stressed microalgae have a high protein content

" Different approaches can be used to fractionate protein

® Information is scarce about the techno-functional
properties of algae protein
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Future
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https://www.facebook.com/pages/Miracles/184014745133386?ref=hl
https://www.linkedin.com/profile/view?id=302483719&locale=es_ES&trk=tyah&trkInfo=tarId:1395938025094,tas:miracl,idx:2-1-2
https://twitter.com/miraclesproject
http://miraclesproject.eu/

