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Abstract: A discussion of the most interesting results obtained in our laboratories, during the 
supercritical CO(2) extraction of bioactive compounds from microalgae and volatile oils from aromatic 
plants, was carried out. Concerning the microalgae, the studies on Botryococcus braunii and Chlorella 
vulgaris were selected. Hydrocarbons from the first microalgae, which are mainly linear alkadienes 
(C(23)-C(31)) with an odd number of carbon atoms, were selectively extracted at 313 K increasing the 
pressure up to 30.0 MPa. These hydrocarbons are easily extracted at this pressure, since they are 
located outside the cellular walls. The extraction of carotenoids, mainly canthaxanthin and astaxanthin, 
from C. vulgaris is more difficult. The extraction yield of these components at 313 K and 35.0 MPa 
increased with the degree of crushing of the microalga, since they are not extracellular. On the other 
hand, for the extraction of volatile oils from aromatic plants, studies on Mentha pulegium and Satureja 
montana L were chosen. For the first aromatic plant, the composition of the volatile and essential oils 
was similar, the main components being the pulegone and menthone. However, this volatile oil 
contained small amounts of waxes, which content decreased with decreasing particle size of the plant 
matrix. For S. montana L it was also observed that both oils have a similar composition, the main 
components being carvacrol and thymol. The main difference is the relative amount of thymoquinone, 
which content can be 15 times higher in volatile oil. This oxygenated monoterpene has important 
biological activities. Moreover, experimental studies on anticholinesterase activity of supercritical 
extracts of S. montana were also carried out. The supercritical nonvolatile fraction, which presented the 
highest content of the protocatechuic, vanilic, chlorogenic and (+)-catechin acids, is the most promising 
inhibitor of the enzyme butyrylcholinesterase. In contrast, the Soxhlet acetone extract did not affect the 
activity of this enzyme at the concentrations tested. (C) 2011 Elsevier B.V. All rights reserved. 

Author Keywords: Supercritical Carbon Dioxide; Microalgae; Aromatic Plants; Volatile Oils; Alzheimer's 
Disease 

KeyWords Plus: CO2 Extration; Botryococcus-Braunii; Fluis Extraction; Chlorella-Vulgaris; Green-Alga; 
Thymoquinone; Hydrodistillation; Astaxanthin; Carotenoids; Lipids  
 

Reprint Address: Palavra, AMF (reprint author), IST, Ctr Quim Estrutural, DEQB, Av Rovisco Pais 1, P-

1049001 Lisbon, Portugal. 

Addresses:  

1. IST, Ctr Quim Estrutural, DEQB, P-1049001 Lisbon, Portugal  

2. ISEL, Chem Engn & Biotechnol Res Ctr, P-1959007 Lisbon, Portugal  

3. UL, Fac Ciencias Lisboa, DBV, Ctr Biotecnol Vegetal,C2,Ctr Quim & Bioquim, P-1749016 Lisbon, 

Portugal  

4. UL, Ctr Quim & Bioquim, CQB, P-1749016 Lisbon, Portugal  

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Repositório Científico do Instituto Politécnico de Lisboa

https://core.ac.uk/display/47131686?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


 

ISEL – Instituto Superior de Engenharia de Lisboa    SDP - Serviço de Documentação e Publicações  

 

 

 

5. UZ, Zaragoza 50009, Spain  

6. LNEG, Unidade Bioenergia, P-1649038 Lisbon, Portugal  

7. Ctr Biol & Chem Engn, Inst Biotecnol & Bioengn, Dept Bioengn, IST, P-1049001 Lisbon, Portugal 

E-mail Address: antonio.palavra@ist.utl.pt 

Publisher: Elsevier Science BV  
Publisher Address: Po Box 211, 1000 AE Amsterdam, Netherlands  

ISSN: 0896-8446 

Citation: PALAVRA, A. M. F.; COELHO, J. P.; BARROSO, J. G.; RAUTER, A. P.; FARELEIRA, J. M. N. A.; 
MAINAR, A.; URIETA, J. S.; NOBRE, B. P.; GOUVEIA, L.; MENDES, R. L.; CABRAL, J. M. S.; NOVAIS, J. M. - 
Supercritical carbon dioxide extraction of bioactive compounds from microalgae and volatile oils from 
aromatic plants. Journal of Supercritical Fluids. ISSN 0896-8446. Vol. 60, n.º SI (2011) p. 21-27. 

 

 


