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Extraction and concentration of cytochrome c using
reversed-micelle in countercurrent chromatograph
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National Chiao Tung University

Abstract

Recently we have applied a countercurrent chromatograph to extract
and concentrate cytochrome ¢ molecules in our laboratory. The forward
extraction was accomplished using an AOT-containing hexane solution
retented in the countercurrent chromatograph by eluting a 0.2 M KCI
cytochrome c¢ aqueous solution and the backward extraction was
performed by injecting a 5 mL alkaline solution through a sample loop to
elute and liberate the protein molecules seized by the reverse micellar
solution. The protein molecules were thus transferred from a low pH to a
high pH aqueous solution via a micellar solution. Due to slow backward
extraction rate and low recovery, a high pH, such as 12.8, solution was
required. However, this alkaline solution would spoil the reverse micellar
system permanently; therefore it could not be reused. The second
drawback was the possibility of denature of the protein molecules.

In this study, we discovered that the addition of ethyl acetate to the



micellar solution may help improve the backward extraction as well as
the sample recovery rate. In addition, we applied a buffer solution to
replace the un-buffered solution used previously during the backward
extraction. The outcome showed that a buffered solution with a lower pH
(such as 11) could recover higher yield than an un-buffered solution of a
higher pH. Accordingly, the micellar solutions could remain intact longer
than those treated un-buffered solutions with higher pH values during the
backward process. Finally, we achieved to concentrate a 10.8 mg in 540
mL cytochrome c aqueous solution to a 10.1 mg in 60 mL aqueous
solution. The recovery was 93.2% with a volume reduction of one ninth

to the original volume.



