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METHOD

1. Potential constituent

Dried 

(12h, 50 ºC)
Atomised 

(0.5 mm)

Men:Eu Men:LA Hex

23 Natural 

HBDs and 

HBAs
COSMO-RS

Colorimetric method Farbtest 
(R-Biopharm-AG)

Equal performance 

than Hexane.

Greater performance 

than Hexane.
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INTRODUCTION & AIM

Date seeds, a by-product of date fruit production, are rich in 

bioactive compounds like fatty acids, tocopherols, and phytosterols. 

Efficient extraction methods, such as Heating-Stirring using Natural 

Deep Eutectic Solvents (NADES), can save time, thus reducing the 

environmental and economic impact.

This study aims to assess the solubility of phytosterols in 

hydrophobic NADES, propose suitable NADES and compare their 

extraction efficiency against hexane as a control.

4. Selection of the best NADES

ln(γ) β-Sitosterol: activity coefficient of a compound in a liquid solution.

5. Extraction procedure

Oct:Lau Oct:Pro Men:Lact

TOTAL STEROL CONTENT 

• At 25 ºC, Men:Eu extract had 8.6 ± 0.9 mg/g of

phytosterols, Oct:Pro extract had 2.0 ± 0.4 mg/g of

phytosterols and Hex extract had 0.4 ± 0.0 mg/g of

phytosterols.
• Men:Eu extract contained the highest amount of

phytosterols compared to the control across all

temperature conditions.

CONCLUSION

Hydrophobic NADES demonstrated

effective phytosterol extraction from date seeds. 

COSMO-RS screening facilitated the identification of

the most promising NADES formulations, reducing

the need for extensive experimental assays to enhance

the efficiency of the extraction.
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RESULTS

3. Selection of extraction 

conditions 

Solid to liquid ratio (w/v)= 3 g/ml 

T = 25, 45 and 65 ºC Heating-Stirring

λ= 492 

nm

Lower performance

than Hexane.
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