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Abstract

The partition behavior or proteins in an agueous two-phase system of poly (ethyleneglycol)-potassium
phosphate buffer (PEG/PPB) was investigated. The proteins of different surface hydrophobicity, i.e. Bovine
serum albumin (BSA), f-lactoglobulin, ovalbumin. moved to the PPB-rich bottom phase in a PEG (12%)/PPB
(12%) two-phase system resulting in very low partition coefficients. When the concentration of PPB increas-
ed to 15% level, the electric potential of bottom phase changed from + 50 mV to zero and the partition coetfi-
cient tended to increase. The change in the molar ratio of K,HPO./KH,PO, in PPB from 1.43 to 9.55 caused
the volume ratio of top to bottom phase (V,/Vy) to be decreased and protein partition coefficient increased.
When the concentration of PPB was elevated from 14% to 26%, the V,/Vy decreased from 1.5 to 0.39 and
the partition coefficient of proteins increased drastically; f-lactoglobulin 74 fold, BSA 32 fold, ovalbumin 12
fold and lysozyme 5 fold.
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Fig. 1. Phase diagram showing the volume ratios and
tie lines obtained near and far away from the binodial
line (PEG 6000, Fluka, K,HPQ.,/KH,PO.=1.43 molar
ratio, 32.8, pH7.4) at 20°C
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Table 1. Changes in partition coefficient (K) of proteins with increasing concentration of PPB (12%, 15%)
in the PEG-PPB two phase system at 20°C (PEG 6000 sigma, K,HPO.,/KH,PO, = 1.43 molar ratio, pH 7.4)

f-lacto-

Conc. of PPB Protein BSA 0OA globulin Vol. ratio
PPB 12% t 0.002 0.003 0.005

electrical potential b 0.225 0.244 0.309 1.0
(+50 mV: bottom) K 0.008 0.012 0.016

PPB 15% t 0.037 0.044 0.012

electrical potenital b 0.151 0.158 0.12 0.67
(zero: bottom) K 0.24 0.278 0.10

t, b: Protein concentrations at top and bottom phases
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Fig. 2. Phase diagram of PEG-PPB system as a func-
tion of the average molecular weight of PEG at 20°C
(K;HPO/KH,PO, = 1.43 molar ratio, pH 7.4)
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Table. 2 Partition coefficient (K) of various proteins
in the PEG-PPB two phase system containing 1.0 M
NaCl (PEG 12%, PPB 12%, K, HPO./KH.PO, = 1.43)

Salt concentration

0 1.0M
Protein
0.005 0.017
BSA b 0.213 0.166
K 0.23 0.102
t 0.001 0.032
Ovalbu- b 0.21¢ 0.164
nmn
K 0.004 0.195
B-lacto- t 0.004 0.07
globulin b 0.284 0.176
0.014 0.036
lectri .
Electrical potential + 50 mV 5 mV

{bottom phase)

t. b: Protein concentrations at top and bottom phases
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Fig. 3. Comparision of partition coefficient and
volume ratio as a function of the concentration of
potassium phosphate (PEG 6000, Fluka, 10% (w/w),
K,HPO./KH,PO, =1.43 molar ratio, pH 7.4)

o}, Kula®%S PEG PPB o ¢dei 4 salting out
A #7t binodial lineoll 4 el £ delld vhehd
o, olu g Fo] s Meld JEFE ol
stdom, ATl Halwrh st wed ui
AL Aol HA 5 vl wad, Fig 59

Table3-& 94 PEG ¥ % (1%l 4 PPBEw7F 14 -

Table 3. Partition coefficient (K) of proteins obtain-
ed near and far away from the binodial line in PEG-
PPB two phase system at 20°C (PEG 6000, Fluka;
K,HPO./KH,PO. = 1.43 molar ratio, pH 7.4)

Phase position

A B C D
Protein
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Fig. 4. Partition coefficient (K) of various proteins
in the PEG-PPB two-phase system at 20°C with the
increasing concentration of PPB. (K,HPO./KH,
PO, =9.55 molar ratio, PH 8.35; PEG 6000, 10%,
Fluka)
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Fig. 5. Phase diagram of the PEG-PPB two-phase
system at 20°C
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