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Abstract

The partition coefficient of the proteins of known effective hydrophobicity was determined in a poly (ethylene
glycol)-dextran aqueous two-phase system. The changes in the partition coefficient was also determined when
a fraction of PEG-palmitate (PEG-P) was added to the system. The partition coefficient of the proteins in-
creased as the concentrations of PEG and dextran increased at a constant phase volume ration irrespective
of the effective hydrophobicity of the proteins. When small amounts of PEG-P were added to the PEG phase,
the partition coefficients of BSA and p-lactoglobulin, which had relative hydrophobicity (RI) of 700 and 120,
respectively, increased more than ten-fold, whereas ovalbumin whose RI was 5 showed little change. The
drastic increases 1n the partition coefficient were observed by the addition of PEG-P in 2% level to the PEG
system. Addition of PEG-P over 5% level resulted in a slight further increase in the partition coefficient of
all proteins tested.
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Stock solution (40% PEG, 20% dextran)

Mixing vigorously

Pouring rapidly into calibrated test tube of uniform
} diameter (15 ml)

Injection of the protein solution 0.1 mi (5 % soln.)

(pipetting of the water into another empty
tube for blank)

Interconversion for mixing (20 times)
Centrifugation at 2400 RPM for 5 min. (20°C)
Phase separation (each phase : 1g)

Dilution 5 ml dist. water (or 0.2 N NaOH soln.)
{

Determination of the Absorbance at 280 mm

Partitio coefficient K=(C{/Cy,

Fig. 1. Procedure for the measurement of partition
coefficient
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Fig. 2. Phase diagram of the dextran-poly (ethylene glycol) system with various Molecular weight of the PEG

at 20°C
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Fig. 3. Phase diagram of the dextran-poly (ethylene plycol) system at 20°C. (5mM sodium phosphate, pH 7.0)

PEG 6,000; DEX.M.W 70,000
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Table 1. Partition coefficient (K) of proteins of different effective hydrophobicity with increasing concentra-

tion of PEG and dextran

Effective K at phase compositions of
Protein .
hydrophobicity RI* A B C D E
BSA 700 0.64 0.30 0.19 0.09 0.01
Ovalbumin 5 1.00 0.81 0.64 0.49 0.27
B-lactoglobulin 120 1.02 0.80 0.70 0.49 0.27
Phase compositions (A,B,C,D,E) are shown in Fig. 3.
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Fig. 4. Comparision of partition coefficient and phase
volume ratio as a funciton of the concentration of PEG
6,000. (5mM Na-buffer, pH 7.0; DEX 13.8%)
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Fig. 5. Partition coefficient of BSA, OA, and §-
lactoglobulin as a function of the average molecular
weight of PEG. (10mM Na-phosphate, pH 7.0; PEG
9% (w/w), DEX. 9.5% (w/w)
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Fig. 6. Changes in the partitior coefficient of various
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