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Staff BioCentre 
 

1 lector/manager 
5 project leaders/researchers 

3-5 technicians 
1 PhD student 

in addition 5-10 students 
 
 

Research 
Biotechnology  

& analysis 

Education 
Biotechnology  

& analysis 
Life Sciences education 

 
Master programme 

Bachelor programme 
 

Tailor made course:  
Fermentation technology 

Introduction LC-MS 
Applied Microbial Genomics 

Industry 
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Fermentation to biobased products 

Cane Beet Cellulose Corn Tapioca Wheat 

Sugars Starches 

Sources 

Feed stocks 

Processing 

Markets &  
applications 

Fermentation 
 

(Bio)catalytic 
conversion 

Food Feed Pharma Chemical Dyes MO Fuel 

* Deloitte sept 2014, opportunities for the fermentation based chemical industry  



Key biobased products  
using microbial fermentation  

Product Market 
size* 

(mln ton) 

Examples Main production organisms Theoretical 
yield*  

(ton product / ton 
glucose) 

Antibiotics 0.2 Penicillin, tetracyclin Penicillium, Streptomyces 1.0 

Industrial 
enzymes, 
pharm 
proteins 

0.1 Protease, lipase, 
amylase, cellulase, 
laccases 

Bacillus, Aspergillus, hetero-
logous expression in E. coli, 
Saccharomyces, P. pastoris 

1.0 

Food & 
feed 
additives 

7.3 Vitamins, amino acids Corynebacterium (lysin), 
Propionibacterium (B12) 

0.92-0.96 

Chemicals: 
org acids, 
polymers 

3.1 Lactic acid, succinic 
acid, PHA, alcohols, 
fatty acids/oil 

lactic acid bacteria, Bacillus, 
Pseudomonas 

0.93-1.05 

Fuels 99.9 Bioethanol, biogas, 
biodiesel 

Saccharomyces & other yeasts 0.27-0.51 

* Deloitte sept 2014, opportunities for the fermentation based chemical industry  



1 2 3 4 5 6 

1 = Gene selection  Bioinformatics 
2 = Vector integration  Molecular biology 
3 = Expression system  Molecular biology 
4 = Flask culture analysis  Microbiology 
5 = Fermentation process  Fermentation technology 
6 = DSP    Biochemistry 

Enzyme pipeline 
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Oil from Yeast Antimicrobial activity 

Enzyme  
production C. elegans 

Biodiscovery @ HAN BioCentre 
4 research lines 

Presenter
Presentation Notes
Wat verstaan we eigenlijk onder de term biodiscovery? Biodiscovery is het gebruiken van stoffen, moleculen, (micro)organismen, cellen uit de natuur voor diverse toepassingen. Het creëren van meerwaarde van deze stoffen. Ik noem even een aantal concrete voorbeelden waar we binnen ons instituut al mee bezig zijn. LB: ontdekking van een giststam die uitstekend olie kan maken die zijn toepassing o.a. kan vinden in verven en lakken (samenwerking met WUR en verfproducenten). RB: Ontdekking van antimicrobiële stoffen die geproduceerd worden door m.o. en die instaat zijn om bijvoorbeeld onkruidschimmels in de champignonteelt te bestrijden. LO: Ontdekking van een enzym afkomstig uit een ander organisme dat in staat is paradontitis te bestrijden (in samenwerking met Vitaleech). Gebruiken van C. elegans als alternatief voor dierproeven waardoor we bijvoorbeeld plantenextracten kunnen testen die mogelijk obesitas kunnen voorkomen (in samenwerking met Fytagoras e.a.). Binnen het speerpunt biodiscovery willen wij ons richten op de ontdekking, analyse, zuivering en productie van  biomoleculen die van belang zijn voor de sectoren “Food & Health”. Dit ook omdat we in de directe nabijheid zitten van zowel de Food- als Healthvalley.infections during mushroom cultivation: Trichoderma/harvest is decreased by this infection/looking for biomolecules that fight this infection



BioCentre fermentation  

• Microbial oil 
 
 
 
 

• Enzyme production 
 
 
 
 
 
 

• BioCentre labs 
 
 
 
 

Fermentation in education 

• minor DAPB 
• HLO/MLO students 
• master program  
     (metabolic engineering) 

 
• master program  
     (fermentation week) 
• bachelor biology 
• HLO/MLO students 
• bachelor/master: fermentation and 

DSP theory and practical work 
 

• Fermentation lab for education 
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Production of biobased oil by  
oleaginous yeast 



Triacylglycerol (TAG) 

• Natural oils consist of TAGs 
• TAGs are a natural stock of 

energy in 
- plants 
- animals 
- microorganism 

• Oleaginous species 
• Accumulation > 20% of  
    their biomass as oil 
• Yeast, fungi, algae 

TAG 
 
Fatty acids of 
glycerol consisting 
mainly of palmitic, 
stearic, oleic or 
linoleic acid 

Wynn & Ratlegde 2005 
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Nick van Biezen et al. in preparation 

Selection of HBC025  
 
 
 
 
 
 
 

 
 
Selection criteria:  
Robust 
High biomass  
High lipid yield 
Growth on various C-sources 
 

Straw hydrolysate 
Glucose 

 
 
 

Arabinose 
Fructose 

Galactose 
Xylose 

Mannose 
Glucose 

HBC025: C/N 3 

HBC025: C/N 75 



Average composition of natural oils (%) Other Costs & 
applications 

C16:0 C18:0 C18:1 C18:2 C18:3 other Costs & 
applications 

Palmitic Stearic Oleic Linoleic Linolenic 

Sunflower 8 3 20 68 1 1,3-2,0 €/kg, paint, 
alkyd resins 

Soybean 12 4 25 52 6 1,5-1,6 €/kg 

Palm oil 43 4 37 9 0,5 

Olive oil 13 3 69 12 1 4,9-5,4 €/kg 

Linseed oil 6 4 18 17 53 Flooring, road 
construction 

Rapeseed oil  4 1,5 17 13 9 C 20:1 C 
22:1 

1,7-1,8 €/kg, road 
construction 

Fatty acid profile HBC025 (%) 
Batch 30g 
Glucose 

14 2,5 58 16 6,6 C16:1 

Fed-batch 150 g 
Glucose 

15 1,7 69 4,5 1,0 C16:1 

Costs taken from Huang et al. 2013 Biotechnology advances 31: 129 

Presenter
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Holland colours: kleuren van allerlei materialen (building construction plastics etc) gebruikt als bindmiddelForbo: vloeren en innovaties, linoleum (lijnzaad) novilon vloertegels etc (Krommenie)lijnzaad en tallolieLatexfalt: asfalt en bijv. verlengen levensduur zoab, de bindende factor, asfalt 5% olie (bij Leiden Koudekerk ad Rijn)



 
• increasing feed rate does not give more biomass and fatty acids 

Fed-batch process (glucose feed / increase in C/N) 

batch growth 
low C/N 

feed phase 
C/N increases 
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Biobased oil: Parenco project 

Water

Vezels

Proces/afval
water

Opure PolyHydroxy
Boterzuur

Pulp na
indikken
(gebleekt en 
ongebleekt)

Dyadic
(hydrolyse)

MicCell

HAN

Lysine

Bio-olie

Slibben Dyadic
(hydrolyse)



Wang et al. 2012 Applied Energy 99: 23 

Composition paper waste  



paper  
pulp 

enzymatically  
hydrolysed 
paper pulp 

supernatant 
with soluble  

sugars 

solids 

SSF 

SHF 

Fe
rm

en
ta

tio
n 
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Results 
• HBC025 can grow and produce microbial oil on pre-

hydrolysed paper pulp (no toxic effect) 
• Depending on enzyme dosage medium additions are needed 
• Economic feasibility promising when also components from 

yeast biomass are marketed (biorefinery) 
 

• Applications in non-food sector: 
Alkyd resins/paint, cosmetics, biosurfactants, road     
construction, flooring systems 

 
 



RAAK-PRO started: 
‘Microbiële olie op maat’ 



Oil project in education 
• Minor students / students biology-chemistry-bioinformatics 

- strain selection & conditions for oil production 
- process with alternative C-sources ao. (waste) glycerol 
- high C18:2 producers 
- genome sequence and annotation HBC025, bio-informatic tools 
- DSP: oil extraction and decolouring of oil 
- deskstudy biomass sources 
- transformation of HBC025 

 
• MMLS students 

- metabolic engineering assignment 
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Questions ?? 
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