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ABSTRACT

In the production of recombinant protein using E. coli, phage lysogen system can be usefully applied
for simultaneously achieving protein production at high cell concentration and recovery by cell disrup-
tion in the same bioreactor. A major drawback of this system is that the intracellular product and com-
plex broth components are mixed together in culture broth and hence purification efficiency is reduced.
With the E. coli double-lysogen system, the expanded bed adsorption is very useful because the pre-
treatment processes in a routine bioseparation process can be done in a single column operation, and
therefore may contribute towards lowering the operating cost of overall recovery/purification process.
In the operation of EBA, it has been observed that the change in broth feed volume does not influence
much the protein recovery in a tested range. The amount of protein adsorption per mL of resin was in-
creased from 3.44 x 10%unit to 5.28 X 10%unit by doubling the column length. By two-fold increase of the
column diameter, the ratio of protein concentration in eluent to that in feed was increased from 0.8 to
2.1. It is concluded from the present investigation that the increase of column length and diameter is
necessary to enhance the protein adsorption amount per volume of resin and protein concentration in
the eluent. The development of resins with various physical properties will be necessary for more exten-
sive application of EBA.
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Table 1. Dimensions of the Columns and Experi-
mental Conditions.

G22X250 G22X500 VL44 X250

Diameter{cm) 22 22 44
Packed bed height(cm) 6 12 6
Packed bed volume(mL) 228 456 91.23
Flow rate(mL/min) 19 19 76
Expanded bed height(cm)  15-18 30-36 15-18
Expansion ratio 25-3 2573 2573
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Fig. 1. Schematic diagram of the experimental
equipments.
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Fig. 2. Elution curves with various eluent concen-
trations in G22 X 500 column.
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Fig. 3. Elution curves with various amounts of
feeding broth in G22X500 column. The
arrow indicates starting point of elution.
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Fig. 4. Elution curves with G22X250, G22x 500,
VL44 x 250 column after elution is initiat-
ed (Eluent:IM NaCl, Flow rate:6mL/
min).
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Table 2. Adsorption and Elution Properties in
Various Columns.

G22X250 G22 X500 VL44X250

Input unit{X107%L) 394 394 420
Input volume(mL) 285 57.0 760
Eluent unit{ X 107%L) 3.14 5.60 8.84
Eluent volume(mL) 24 42 54

£3F 815 A Amin) 59 5-12 16-25
5l 0.80 142 2.10

Resin S5 H(1mL)% E4

N K 21 .
22 unic x10°L) e
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