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Carotenoids 

CAROTENOIDS ARE PIGMENTS 

Antioxidant activity 

Provitamin A 

Applications in food, feed and cosmetics 
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Normal growth 

Carotenoid production 
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Mechanisms involved  

    in carotenogenesis 

 

? 



• Similar effects on stress response by light intensity and nitrogen 

starvation? 

 

 

 

• Relation between fatty acid and carotenoid metabolism? 

 

 

 

Research questions 
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Stress assessment 

• Batch experiments: various environmental conditions 

 

• Light intensity is most important determinant of carotenoid production 



Turbidostat 

• Turbidostat 

 

• Defined and stable light regime 

 

• Stepwise increase of light 

– 200 → 1400 μmol/m2s 

 

• Nitrogen run-out 
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β-carotene 

 

 

Productivity 

NS: 9x per DW     10x per CV 

LS: 6x per DW     10x per CV 



Total fatty acids 
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Conclusions 

• High light stress and nitrogen starvation cause similar 

responses   

 

 

• Total fatty acid and carotenoid metabolism are not 

correlated 
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Carotenoid composition in batch 



(a)polar metabolites 



Stress sensing hypothesis 

One mechanism to detect: 
Imbalance between supply and demand of energy 



Stress signal & sensor 

Plastoquinone pool redox regulation for: 

LHCII complex synthesis (D. salina & D. tertiolecta) 

Astaxanthin production (H. pluvialis)  
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