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Green chemistry is a major challenge of the 21st century. Industrial vegetable by-products contain high levels of valuable 
phytochemicals that can be used as a rich source of biomolecules. The main objective of this project was to develop an 

extraction process technology of two highly valuables biomolecules, Lutein and Chlorophyll, using spinach by-products and 
respecting the main principles of green chemistry. This work focused on the development and optimization of ecological 
processes for extraction of these phytochemicals, using supercritical CO2 technique and response surface methodology (Box 
Behnken). The extraction efficiency has been compared to the total extraction of Lutein and Chlorophyll obtained with hexane. 
The effect of pressure, temperature, duration and co-solvent has been tested on the extraction of Lutein and Chlorophyll. The 
results suggested that the extraction was mostly influenced by the extraction time, pressure and ratio of cosolvant (ethanol). 
There is a linear and negative quadratique effect of the pressure and the extraction time on the lutein and chlorophyll whereas 
the cosolvant exerted a linear positive effect on the recovery of both biomolecules. The temperature did not exert a significant 
interaction on these molecules during the extraction procedure. The optimum extraction parameters were given by a desirability 
function, and were 3,6h at 490 bars, with 10% of cosolvent and at 56°C. With these parameters a yield of 65% lutein and 45% 
of chlorophyll, without major drawbacks were obtained. The supercritical fluid extraction is therefore the available method for 
extracting lutein and chlorophyll with respecting to the green chemistry standard.
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