Protein separation using pH-zone-refining
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This research anticipates involving in
protein separation using pH-zone-refining
technigue. pH-zone-refining has been
developed recently as a new technique in
countercurrent  chromatography. (CCC).
CCC is a liquid-liquid chromatography that
needs no solid-state support material in the
column. The dtationary phases are pure
liquids that are retented in the separation
column using gravity or centrifugal force.
The sample capacity of CCC is relatively
large due to its high stationary phase ratio in
the column. Accordingly, CCC has been
considered a preparative chromatography.
Without solid-phase packing materia in the
column, sample loss due to permanent
adsorption would not happen. It has been
proved a good separation technique for
natural products.

The pH-zone-refining technique is



usually suitable only for ionizable analytes
in CCC application. The partition
coefficients of the analytes change aong
with different pH values. Separation occurs
under controlled pH. The sample capacity of
this technique can be even greater than the
regular CCC. In addition, analytes are
concentrated during elution. The band-
breadth is not widened even the sample
amount increases considerably; that results
in good resolution and less cross
contamination between analytes. However,
protein separation still cannot be carried out
using this technique presently. Protein
molecules can hardly be dissolved in any
organic solvent, therefore no retention is
expected in the stationary phase.
Accordingly, separation cannot occur in the
organic-aqueous system used in current pH-
zone-refining methods at all. Originaly we
propose to modify the system by adding
surfactants in the conventional organic-
aqueous system. Since the solubilization of
protein in the organic phase becomes
possible due to micelle formation, it is
conceivable to fulfill protein separation
using the pH-zone-refining technique.

Unfortunately, we were unable to
achieve pH-zone-refining using the reverse
micelle solvent system. After protein
molecules entered the micellar stationary
phase, it was found that the backward
process, i.e., returning to agueous mobile
phase, became very slowly. Even the pH
vaue was adjusted to favor the solute
distribution to the agueous mobile phase
thermodynamically. The solute mass transfer
between the two phases was so slow that
peak tailling was very phenomenal.
Accordingly, we failed to carry out pH-zone
refining in CCC. However, we explored that
it was possible to efficiently concentrate
protein molecules in agueous solution using
CCC. Therefore, we will switch our subject
to “protein concentration using reverse
micelle solvent system in CCC’” in this
report.
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Cytochrome ¢

/

1.65/140 2.70/280 4.17/490 4.74/700
(mg/ mL)

141/24 234123 3.92/28 450/28
(mg/ mL)

85.5 86.7 94.0 94.9

1/5.8 1/12.2 1/17.5 1/25

70 ml



stationary phase
(nonpolar)

mobile phase
(polar)

(A)
REQUIREMENT FOR SHARP PEAK FORMATION

PARTITION COEFFICIENT

K=C./C
Kp<Kg<Kpy Peak1 Ueihe Sy
Kp<<KpH <Kg Peak 2 KpH : acid agent
Kp< KpH <<K, Peak3 K, :samplein low pH
KpH“ Kp<K; Peak4 Ky :samplein high pH
23
pH
1
4
solvent
front
TIME (hrs)

(B)

( p128,” High-speed Countercurrent
Chromatography’’ Edited by Y. Ito and W.D. Conway,John Wiley $ sons, Inc. 1996)



EELEEXUWYES —E

(=) Bk BY Ol W Y (=) BF¥
w l
(T) ¥%+H (1) ¥¥+H
(T) B3 T 2B (1) By
( uonoeInX9 yoeq ) (‘uonoeIIXa pIemlioy )

¥ Y Vo 4 bl



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8

