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Mixotrophic cultivation of Chlorella vulgaris using Brassica carinata hydrolysate as carbon source 

for biomass and lutein production
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• A microalga that can grow on sunlight (autotrophy) 

and organic carbon (mixotrophy)

• Lutein is a valuable carotenoid pigment used to 

prevent eye diseases and cataracts in humans

• Inedible oilseed crop, whose oil can be converted to 

sustainable aviation fuel (SAF)

• Residual biomass (carinata meal) is rich in protein 

and carbohydrates

---------------------------------------------------------------------------------------

• C. vulgaris displayed highest lipid productivity cultivated 

in 50% carinata meal (CM) hydrolysate.

• Mixotrophic growth in CM hydrolysate was superior to 

autotrophic for cell growth with the entire glucose being 

consumed by day 6.

• Chlorophyll content indicated that upon glucose 

exhaustion (day 6) cells switched from mixotrophic to 

autotrophic growth.

• FAME profile contained higher saturated fatty acids in 

autotrophy and higher monounsaturated fatty acids in 

mixotrophy with little polyunsaturated fatty acids.

• Biochemical composition analysis revealed mixotrophic 

cultivation in CM hydrolysate leads to higher lipid and 

carbohydrate content with a decrease in protein.

• Lipid productivity was enhanced by the CM hydrolysate 

by 3-fold from 24 mg/L/d to 75 mg/L/d.

• Lutein content increased in mixotrophic cultivation.
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