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Poly(ethylene glycol) -PPB two phase system was used for the purification of f-galactosidase
from Lactobacillus sporogenes. The smaller the molecular weight of concentration of PEG phase in-
creased, proteins as well as B-galactosidase was partitioned into the top phase. All cell debris were
confined to the potassium phosphate phase (bottom phase), approached to the binodial line. The
purification ratio increased by changing the polymer-salt composition of the tie line towards higher
salt concentrations. It was also possible to obtain higher purification of the enzyme after two-step
extraction using PEG 1000 and PEG 300. The top phase contained 74% of the total -galactosidase
with a purification factor of 2.1.
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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,HPO,/KH,PQ, =1.43 molar
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Table 1. Effects of changed phase composition on the recovery of B-galactosidase from Lactobacillus sporogenes

extract in the PEG-PPB two-phase system.

phase composition

PEG 6000 potassium Volume Activity Activity Partition
Fluka phosphate ratio (top) (bottom) coefficient
% (WiW) % (WIW)
A 10 11.5 1.55 0.01 3.16 0.004
B 5 14.0 0.28 0.17 1.42 0.121
Cc 10 20.0 0.46 1.14 1.32 0.864

To each composition, 0.1 ml of crude extract (R-galactosidase was 65 unit/ml and protein was 9 mg/ml) was added.

The total volume = 5.0 mi, A,B,C,; Refer o Fig. 1
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Table 2. Partition of cell debris at different phase system composition.

PEG 6000 potassium Before addition After addition
Fluka phosphate phase of crude extract of crude extract
%o (WIW) % (W/W)
top (oN Cc’
A 10 11.5
bottom C’ T+
t C’ (o
B 5 14.0 P
bottom C’ T
top C’ T++
C 10 20.0
bottom T+ T+

C': clear phase with no cell debris
T : turbid phase with cell debris
A,B,C,: Refer to Fig. 1.

Table 3. Partition coefficient (K) and activity obtained
near and far away from the binodial line with various
proteins in the PEG-PPB two phase system at 18-20°C.
(PEG 1000, Fluka; K,HPO,/KH,P0, = 1.43 molar ratio)

phase position A’ B’ C’ D’
PEG(%) 13 10 7 9
Protein_PPB(%) 16 19 215 28.5
BSA 0.83 0.71 0.75 63.2
OA 1.12 1.77 1.64 434
R-lactoglobulin 0.55 0.56 1.09 1.0
Lysozyme 1.20 1.58 1.55 234
R-galactosidase 0.10 0.06 0.10 197.0
vol. ratio
1.70 0.54 0.20 0.36
(V.IVy)

0.1 ml of protein solution was added. total volume: 5.0
ml g -galactosidase (52 units/ml)

A',B",C'.D": Refer to Fig. 2.
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Table 4. Partition of cell debris at different phase
system composition

phase position A’ B’ (o D’
PEG(%) 13 10 7 9
Protein PPB(%) 16 19 21.5 28.5
top phase C C C T
bottom phase T T T C

C: clear phase with no cell debris
T: turbid phase with cell debris
A’',B',C’",D"; Refer to Fig. 2.
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Table 5. Purification of B-galactosidase obtained in the
PEG-PPB two phase system.
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Fig. 2. Phase diagram of the PEG-PPB two-phase
system with PEG 1000, (Fluka) and PPB (K,HPO,/
KH,P04=1.43 molar ratio, pH 7.15) at 20°C.
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2.6 mg (protein)
50.5 units
0.25 mg (RNA)

Cell disruption

1APS

top phase

specific enzyme

Experimen- volume . purification
R activity  recovery
tal point (mY) fold
top 1.25 375 89 1.5
A
bottom 3.82 0.6
top 4.45 31.2 99 1.3
B bottom 0.7 0.1
top 3.9 34.8 96 1.4
¢ bottom  1.25 0.02
b top 0.95 51.4 39 2.1
bottom 4.1 0.89

enzyme extract: 0.1 ml, 769 U/ml, 30 mg/ml, S.A =25
(U/mg) A,B,C,D; Refer to Fig. 3.
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Fig. 3. Phase diagram of .the PEG-PPB two-phase
system with PEG 300 at 20°C.
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Fig. 4. The scheme of enzyme purification by two-step liquid extraction with PEG and PPB
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