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Industrial	  Biotechnology	  

Technology	  for	  biobased	  products	  



Biotechnology	  
“The	  use	  of	  biological	  systems	  to	  develop	  or	  make	  a	  valuable	  product”	  



Industrial	  biotechnology	  
“The	  use	  of	  biological	  systems	  (microorganisms	  or	  deriva;ves	  
thereof)	  to	  develop	  or	  make	  industrially	  useful	  products”	  



Inside	  microorganisms	  
	  

Enzymes	  
	  

• 	  Bread	  improvers	  

• 	  Cheese	  (chymosine)	  

• 	  Washing	  powder	  

• 	  Organic	  synthesis	  

Fungi	  
	  

• 	  Blue	  cheese	  

• 	  Quorn	  

• 	  Penicillin	  

Bacteria	  
	  

• 	  Yoghurt	  

• 	  Wastewater	  	  

	  treatment	  

• 	  Insulin	  

“Microorganisms	  or	  deriva;ves	  thereof…”	  

Two	  kinds	  of	  microorganisms	  
	  



Bacteria	  

Characteris;cs	  	  

• 	  Unicellular	  
• 	  Size: 	  	  1	  μm	  	  

• 	  Shape:	  varies	  
• 	  ClassificaLon:	  ProkaryoLc	  



Fungi	  

Characteris;cs	  	  

• 	  Unicellular	  or	  mulLcellular	  

• 	  Size:	  	  
hyphae	  1000	  μm,	  spores	  1-‐100	  μm	  	  

yeast	  10	  μm	  	  

• 	  ClassificaLon:	  EukaryoLc	  	  



Feed	  for	  microorganisms	  

• 	  Microorganisms	  grow	  on	  all	  kinds	  of	  feed	  

• 	  Converted	  into	  a	  wide	  range	  of	  products	  
• 	  Sugars	  are	  commonly	  used	  in	  Industrial	  Biotechnology	  	  



Microbial	  fermenta;on	  

Biomass	   Microorganism	   Product	  

• 	  Ethanol	  
• 	  LacLc	  acid	  
• 	  Succinic	  acid	  
• 	  1,3-‐Propanediol	  

• 	  	  Source	  of	  sugars	   • 	  FermentaLon	  
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Biomass	   PlaEorm	  
molecule	  

Final	  
product	  

Bioprocess	   Addi;onal	  
modifica;on	  

	  FermentaLon	  



• 	  	  Antonie	  van	  Leeuwenhoek	  (1632-‐1723)	  	  
	  
• 	  	  Constructed	  first	  microscopes	  	  

	  
• 	  	  Buried	  in	  the	  Old	  Church	  in	  DelW	  

History	  of	  microbiology	  in	  DelH	  



History	  of	  microbiology	  in	  DelH	  
Prof.	  M.	  Beijerinck	  (1851-‐1931)	  

–  1st	  professor	  in	  microbiology	  	  
–  Discovered	  the	  Tobacco	  Mosaic	  Virus	  

Prof.	  G.	  Van	  Iterson	  (1878-‐1972)	  
–  Founder	  of	  DelW	  Botanical	  Garden	  
–  MathemaLcs	  of	  biological	  systems	  

Prof.	  A.	  Kluyver	  (1888-‐1956)	  
–  2nd	  professor	  in	  microbiology	  
–  Unity	  in	  biochemistry	  

Prof.	  G.	  Kuenen	  (1940)	  
–  Discovery	  of	  Anammox	  bacteria	  



Anammox	  



See	  you	  in	  the	  next	  unit!	  


