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Protein using Counter Current Distribution
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Abstract

The changes in the partition coefficient of model proteins (lysozyme, myoglobin, conalbumin,
bovine serum albumin) in an aqueous two-phase system formed by polyethylene glycol and dextran
were examined in order to improve the capacity of counter current distribution for the protein
fractionation and concentration. The protein distribution patterns in CCD with 30 tubes varied
with the pH of the system, and both theoretical and measured values agreed well. From the mix-
ture of model protein, pure BSA fraction was appeared at the upper-phase of 14th tube having pH
4.5, pure myoglobin at the lower-phase of the 16th tube with pH 6.5 and conalbumin at the lower-
phase of 4th tube with pH 12. The result indicated the possible use of CCD method for protein
fractionation, if the partition coefficient of proteins was manipulated by pH and other means.
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PEG 6000 2.0g
Dextran 70000 2.0g
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Distilled water 0.5¢

[ Centrifugation at 2000 rpm for 5 min j
i
[ Phase separation J

‘ Protein determination by UV absorbance at 280 nm l
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Partition coefficient (K)

Absorbance of top phase

Absorbance of bottom phase

Fig. 1. Procedure of partitioning in aqueous two phase
system
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Fig. 2. Flow chart of theoretical CCD-curve drawing
N: the number of transfer, K: partition coefficient, vt: the
volume of top phase, vb: the volume of bottom phase, g: par-
tition ratio, r: the number of tube, p: the amount of protein in
top phase, F(r) : the amount of protein in rth tube
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Fig. 4. Changes in the partition coefficient of proteins by
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Repeat until the top phase of the No. 1
tube is transfered to the No. 30 tube.
1

[ Centrifugation at 2000 rpm for 5 min I

Phase separation

l Protein determination by absorbance ot 280 nml

I The amount of total protein in each tube l

[ Experimental Distribution Curvej

Fig. 3. Procedure of counter current distribution
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Fig. 5. Comparison of theoretical distribution curve and
experimental distribution curve, and PAG electrophoto-
gram of counter current distributed fractions (T: top
phase, B: bottom phase, pH 4.5)
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Fig. 7. Comparison of theoretical distribution curve and
experimental distribution curve, and PAG electrophoto-
gram of counter current distributed fractions (T: top
phase, B: bottom phase, pH 12.0)
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