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Purfication of Human Plasma Proteins by a Combination of

Ultrafiltration and Polyethylene Glycol Precipitation Methods

Kenji KOYAMA
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Mitsutoshi FUKUDA
Keiichi KIHARA

Human plasma proteins were purified by a combination of ultrafiltration and polyethylene glycol (PEG)

precipitation methods. First, human plasma proteins were fractionally precipitated with PEG-4000 into

crude fiblinogen, y-globulin, and albumin, Then, proteins of high molecular weight were removed from

crude 7-globulin and albumin fraction by ultrafiltration using a TS-3000 membrane to obtain highly pure

7-globulin and albumin respectively.

The purity of the albumin thus obtained was above 95% and r-globulin contained no aggregate. Large-

scale purification of albumin by this method was discussed, making comparison with that based on the

ion exchange chromatography.
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Plasma

Adjust to pH 7.0
Add PEG 4000 to 4%

I |
Supernatant S-1 Precipitate P-1
Fibrinogen

PEG 15%

Precipitate P-2
7-Globulin

|

Precipitate P-3
Albumin

Supernatant S-2

pH 4.8
PEG 25%

Supernatant S-3

Fig. 1 Schematic diagram of PEG precipitation
method

Table 1 Composition of PEG precipitated fraction

Fig. 2 Schematic diagram of membrane fractio-
nation method
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Fig. 3 Chromatogram of human plasma

A : Fibinogen +Macroglobulins

B : 7-globulin

C : Albumin
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Fig. 4 Chromatogram of albumin fraction pre-
cipitated by PEG-4000
A : Macroglobulins
B : Albumin
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Fig- 5 Chromatogram of purified albumin by
TS-3000 membrane

Injection
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Fig. 6 Chromatogram of commerial intravenous
albumin
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W/V, Plasma pretreatment
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S B \Q anion cation l
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O\'\.\ treatment
~,
0-1— | i I [ Q\ 1 X
o 4 6 8 10 12 Fig- § Block diagram of ion exchange chro-
n matography for purification of albumin
Fig. 7 Relationship between the concentration

of albumin and number of repetition

Co : Initial concentration of albumin in the
feed solution

Cr : Concentration of albumin in the feed
solution at nth batch

n  : Number of repetition

Vo : Initial volume of the feed solution

W : Volume of filtrate=volume of added
water

f—— Injection

Fig. 8 Chromatogram of retained fraction of
P-3 by TS-3000 membrane after 10 th
repetition
A : Macroglobulins
B : Albumin
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Table 2 Utilities required for ion exchange chro-
matography method for albumin purifica-
tion. Total gel volume, pure water
consumed for eluents and time required
for one cycle.

Sample : 14¢ of 4% albumin solution

(560g)
UNIT| Gel volume(z) |Water "01““‘(;} Time (hr)
1 16 110 2.5
2 | 16 0 | a3
3 75 100 N “1
Total 290 6.5

Table 3 Volume of water and membrane area
requited by membrane method for
albumin purification
Sample : 18.7 ¢ of 3% albumin solution
(560g)

Flux : 10 ¢/m?2-hr

Water volume (¢) Membrane area (m?)

93.5 1.5

|
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Fig. 10 Chromatogram of y-globumin fraction
precipitated by PEG-4000
A : Macroglobulins
B : r-globulin
C : Albumin

—— Injection

Fig. 11 Chromatogram of purified y-globulin
by TS-3000 membrane
A : Macroglobulins
B : Alubumin
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Fig. 12 Relationship between the concentration
of r-globulin retained by TS-3000
membrane and number of repetition
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Fig. 13 Chromatogram of retained fraction of
P-2 by TS-3000 membrane after 14th
repetition

Injection

Fig. 14 Chromatogram of commercial intramuscular
r-globulin
A : Aggregate
B : Dimer
C : Monomer
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