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The solubilization and desolubilization of proteins in CTAB/hexanol/isooctane reverse micellar sys-
tem were investigated for the selective separation of proteins. Several proteins were used, including
bovine serum albumin (BSA), pepsin, trysin and ribonuclease-a. Most proteins could be solubilized into
reverse micelles in the pH range above the isoelectric point of each protein, where the net charge of
protein was opposite to that of surfactant. However BSA was solubilized above pH 10, which is ser-
veral pH units above the pI 4.9. The kinds of anions in aqueous phase influenced on protein solubiliza-
tion while no significant trend was observed with different cations. Protein solubilization decreased
with increase of the ion size in the order of F-, Cl-, Br- and I-. The size of CTAB micelles did
not change significantly with increasing ionic strength, but the solubilization decreased. Protein
desolubilization showed ‘opposite behaviors to the solubilization. Several model mixtures such as pep-
sin/trypsin, pepsin/ribonuclease-a and BSA/ribonuclease-a were successfully separated from each other
without changing enzymatic activities.
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Fig. 1. Effect of pH on protein seolubilization in
CTAB/hexanol/isooctane system for various proteins
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Fig. 2. Effect of cations on protein solubilization in
CTAB/hexanol/isooctane at pH 7.0
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Fig. 3. Effect of anions on protein solubilization in
CTAB/hexanol/isooctane at pH 7.0
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Fig. 7. Effect of pH on protein desolubilization from
CTAB/hexanol/isoocatane reverse micelles into 1.0 M
KCl aqueous solution
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Protein mixture

Casel: pepsin/trypsin in 50 mM KCl aqueous solution
Case2: pepsin/ribonuclease-a in 50 mM KCl aqueous solution
Cased: BSA/ribonuclease-a in 50 mM KCl/pH 12 buffer solution

14&-—-—%——- 50 mM CTAB in isooctane/hexanol mixture

Mixing for 5 min

+

Centrifugation for 15 min at 2,000 rpm

l

l

l

Lower phase

Upper phase

Casel: trypsin
CaseZ,3: ribonuclease-a
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LCaseS: 1 M KCl/pH 12
v aqueous solution
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Centrifugation for 15 min at 20,000 rpm
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Fig. 11. Procedure for separation of protein mixture
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(a) (b) (c)

Fig. 12. SDS-polyacrylamide gel electrophoresis of
proteins

(a) Pepsin/trypsin (b) Pepsin/ribonuclease-a

(¢) BSA/ribonuclease-a

1. Protein mixture

2. Aqueous solution after forward transfer

3. Aqueous solution after backward transfer
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