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Countercurrent chromatography

This first-year progress report of this
three-year research will be described in two
parts. The first part involves concentration
of proteins using reverse micelle phasein a
countercurrent chromatograph, while the
second pat involves  hydrophilic
components extraction using
surfactant-containing  supercritical  fluid
carbon dioxide (SFCO,). We successfully
extracted and concentrated  protein

cytochrome ¢ using countercurrent
chromatograph. The highest recovery yeild
reached 95% and the sample volume was
reduced more ten-folds. In addition, we
measured solubilities of seven
commercially available ionic surfactants in
solvent-modified SFCO,. When carbon
dioxide (225 bar and 35°C)modified with
20% (v/v) ethanol, solubilities of
didodecyldimethylammonium bromide
(DDAB) and sodium bis-2-ethylhexyl
sulfosuccinate (AOT) were as high as
1.8°10* mg/L which exceeded the
concentration required in forming reverse
micelle. Three hydrophilic compounds
were examined in the AOT-containing
SFCO,. Methylene blue and methyl orange
were found solubilized in SFCO,, while
cytochrome ¢ was found insoluble.

The progress will be expressed in two
parts throughout the entire text.
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% (=) # %12 50~ 70~ 90mM AOT / n-hexane 3% P~k 5
100 mg/I cytochrome c

50 mM AOT / n-hexane % 2~k % 100 mg/l cytochrome ¢

Volume(ml) 10 20 30 40 50 60
Recovery(%) 337 92.5 93.8 94.5 94.9 95.4
Conc. factor 10.1 13.9 94 7.1 57 4.8

70 mM AOT / n-hexane % B~k %5 100 mg/l cytochrome ¢

Volume(ml) 10 20 30 40 50 60
Recovery(%) | 24.9 84.3 85.6 86.3 87.5 87.9
Conc. factor 7.5 12.6 8.6 6.5 52 4.4

90 mM AOT / n-hexane % P~k % 100 mg/l cytochromec

Volume(ml) 10 20 30 40 50 60
Recovery(%) 174 82.3 85 86.4 875 879
Conc. factor 52 12.3 85 6.5 5.2 4.4

X % (-)FS&iEE F4p 5 7090 MM AOT/n-Hexane; #4p = 0.2 M KCl ;
& % 100 mg/l cytochrome c/0.2 M KCI -k 7% 5 i
S Aml/min; #4p % F 5 %) 66% ;& wdchppl e 1% -
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F (Z)  AOT & PIRAIGKFF B = & “‘Ef%éﬁ@iﬁ%é@
AOT
Pressure Temperature modifier M ean solubility RSD
(bar) (0) (mg/L) (%)
1 200 35 Ethanol 1.99x10" 21.3
20%v/v
2 200 35 Ethanol 1.39x10" 14.8
40%v/v
3 200 35 Methanol 2.64x10" 15.4
20%v/v
4 225 35 Ethanol 1.85x10* 9.78
20%v/v
5 250 35 Ethanol 2.05x10* 2.32
20%v/v
6 250 35 Ethanol 1.16x10* 0.860
10%v/v
ﬁé‘f : Mean solubility £ = -~ giE&T 14
# (=) DDAB i PIRIFKFF ™ A8 = % "ﬁ%éﬁmiﬁ%%@
DDAB
Pressure Temperature modifier Mean solubility RSD
(bar) () (mg/L) (%)
1 200 35 Ethanol 8.97x10" 3.96
20%v/v
2 200 35 Ethanol 2.04x10* 4.83
40%v/v
3 200 35 Methanol 9.77x10" 0.830
20%v/v
4 225 35 Ethanol 2.09x10* 9.63
20%v/v
5 250 35 Ethanol 2.18x10" 2.92
20%v/v
6 250 35 Ethanol 3.37x10° 1.83
10%v/v
=k 1 Mean solubility £ = Vg 15
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