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Fractionation of biolegically acrive components by supercritical carbon dioxide

A. Calvo, J. Morante, Sz. Plander, E. Székely *

" Budapest University of Technology and Economics, Department of Chemical and Environmenial
Process Engineering, Budapest, Hungary

Supercritical {luids have been widely used to extract target components from varied matrices, at analytical

2 and commercial scales. This is an environmentally friendly aliernative to conventional organic solvent

“ extraction’, Organic solvent clean products can be obtained, and their natural properties are preserved dug to
the moderate temperatures used. The most widely used supercritical solvent for separation of natural
© products is carbon dioxide, typically in the ranges of 10-50 MPa pressures and 35-80 C temperatures.

- The focus of i
- (proanthocyaniding) and faity acids from the seeds of Viris vinifera

work is to extract and fractionate bioactive matural products as polyphenols
*3 Conrollable ratios of the major

" biologically active components offer the possibility of tailor-made product development as food additive or

~ supplement or for cosmetic purposes.

. Conventional Soxhlet extraction with 50:50 % ethanol-water mixtures was performed o obtain the raw
“ extract. Cellulose was used as a carrier to turn the texture of the alcoholic extract into a solid material (mass
ratio alcoholic extract:cellulose was 1:1) capable to form a porous bed. Further investigations aim to
fractionate this solidified raw extract and compare the possibilities of selective extractions directly from
grape seeds, from cold pressed cil and grape seed flour,

Effects of cosolvent concentrations (0-15 % ethanol in carbon dioxide) were studied in detail al constant
pressure of 30 MPa. The pressure was varied between 100 and 4350 bar in the case of extraction with pure
carbon dioxide. The temperature was kept constant a4 45°C and the solvent flow was 5-6 kg/h.

Studies on Vitis vinifera solidified raw extract revealed slightly increasing extraction yields with increasing
ethanol concentrations: 2.53, 4.12 and 7.29% yields at 5, 10 and 15% ethanol concentrations, respectively.
Supereritical fluid extraction with pure CQ; at 450 bar led to 4.38% of extraction yield.

The antioxidant activity was evaluated by using the DPPH* (2, 2-diphenyl-1-picryt-hydrazyl-hydrate) free
radical scavenging assay', based on 1o the concentration where 50% of inhibition of the DPPH* was
achieved (ICs). It resulted in 7.04%0.76 pg/mi for the initial grape seed extraci. In reference to the
supercritical extracts, this factor was achieved at 28.5422.80, 76.31£2.77 and 197.82:27.61 pg/ml for the
exiracts obtained with 15, 10 and 5% of ethanol, respectively. There was no relevant antioxidant activity in
the supercritical extract with pure CO,. In the light of these results it is obscrved that there is a correlation
between the polarity of the extracting solvent and the antioxidant activity of the sample, therefore the
interesting substance for these purposes could be the supereritical raffinate.
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