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Recovery and Separation of Proteins using Precipitate Formation
by Surfactants and Precipitate Solubilization by Acetone

Takumi KINUGASA* Miyuki NAOI* Keita ISHIKAWA** Ryota AONO*
Yui UCHIDA* Hitomi ITOH* Yasuhiro NISHII*

The separation of proteins, lysozyme and ribonuclease A, was attempted by using the precipitate formation of surfactants, sodium
di(2-ethylhexyl) sulfosuccinate (AOT), and proteins in an aqueous solution. The AOT molecules bonded to the protein surface by
electrostatic interaction to form the water insoluble complex, and then the complexes were aggregated and precipitated. The ratio of
precipitation was decreased with an increase in salt concentration because of the electrostatic screening effect, and increased with an
increase in AOT concentration. No precipitate was formed in the pH range above the isoelectric point of protein, because the protein
was electrostatically repulsed with the AOT molecules. The precipitate was dissolved in acetone and the surfactant-free-protein was
recovered by addition of a small amount of salt solution into the acetone phase. The ratio of protein recovery was influenced by the
salt concentration in the feed protein solution. The conformation and enzyme activity of lysozyme recovered were kept with the

native ones. Ribonuclease-A retained its original conformation in the range of an AOT concentration below 0.05 kmol/m®,
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Fig.1 Schematic procedure of the protein recovery method
performed in this study 234,
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Table 1 Effect of kind of polar solvents on solubilization and

precipitation of lysozyme.

solvent solubilization precipitation  log Poy™®
1-propanol O X 0.25
2-propanol O X 0.02
acetone O O -0.24
ethanol A — -0.32
ethylene glycol X — -1.93

2 Pow : octanol/water partition coefficient
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Fig.2 Effect of AOT concentration on (a) the precipitation
ratio, (b) solubilization ratio, and (c) recovery ratio of
lysozyme.
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Fig.3 Effect of NaCl concentration on the precipitation,
solubilization and recovery ratio of lysozyme.
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Fig.4 Effect of pH on (a) the precipitation ratio, (b)
solubilization ratio, and (c) recovery ratio of lysozyme.
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Fig.5 Effect of AOT concentration on (a) the precipitation
ratio, (b) solubilization ratio, and (c) recovery ratio of
ribonuclease-A.
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Fig.6 Effect of AOT concentration on CD spectra for (a)
lysozyme and (b) ribonuclease-A recovered.
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