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Tmmobilization of Yeast Cells with Various Porous Carriers
by Radiation—Induced Polymerization

Takashi FUJIMURA and Isao KAETSU
Division of Development,

Takasaki Radiation Chemistry Research Establishment,
JAERT

{(Received May 22, 1982)

Yeast cells were immobilized by radiation-induced
polymerization in twice. Various kinds of porous polymer
carriers were prepared by radiation-induced polymerization of
glass~-forming monomers at a low temperature. Precultured
veast cells were incubated aeroBically at 30°C with these
norous carriers for 24 h, Porous carriers with yeast cells
were immersed in low concentration monomer solution. Yeast
cells were immobilized by radiation-induced poelymerization.
The maximum ethanol productivity in immobilized yeast system
was around 10 times as much as that in free yeast cell system,
High activity of immobilized veast cells was maintained more
than 480 h, The growth of veast cells in immobilized yeast
cells during aerobical incubation was indicated., ITmmobilized
yeaSt cells thus grown were incubated for fermentation
reaction. In this immobilized system, 100% of glucose was
converted to ethanol, that is 100% ethanol yield was obtained,
within 180 min, In free cell system, only 15% ethanol yield
was obtained within 180 min. These results indicates clearly
the superiority of immobilized growing cell, Yeast cells were
also immobilized with non woven material as carrier by
radiation-induced polvmerization, The relationship between
pore size of non woven material and activity in immobilized

yeast cells was made clear,

Keywords: Radiation~Induced, Polymerization, Yeast,
Immobilization, Porous Carrier, Low Temperature,

Non VWoven Material.
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Table T The effect of pore size of carrier matrix on the

activity of immobilized yeast cells.

Nonwoven Materials ' Activity (Alcohol Conc. %)
pere size 48 nh 72 h 96 h

TF 150 0.34 0.67 0,07

TF 200 0 0.49 -—

AF 200A 0 0.3% —_—

AT 200 large 0.04 0.39 —_—

AT 150 ¥ 0 0,20 —

control(free cell) 0.56 0,59 .

Non woven materials were immersed in precultured yeast cells
solution and 10% solution of M-23G. Samples were irradiated
at room temperature up to 5 X 10 rad. The method of activity

measurement was same as that in Fig. 1.
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Fig. 1 The change of ethanol concentration for 1 h fermentation
reaction in immobilized growing yeast cells system, Carrier
matrix trapped a smzll number of yeast cells was incubated
aerobically at 30°C for various periods(A), Immobilized veast cells
were washed well with compléte medium, One hour fermentation
reaction was earried out by using these immobilized yeast cells,
and ethanol concentration(R) was measured, The relation between

A and B is shown in this figure. As a control, free cells were
incubated acrobically for various periods (A’)}., Aleohol
concentration(B’) after l=h fermentation reaction was measured
under the same conditions as immobilized yeast cells as

described in text precisely.

Components of carriers:

M=213G HEA water KQHPOh
. 1 1 L 2
A 1 1 2 1
o free cell

Method for immobilization:

Above components were mixed and irradiated up to 1 Mrad at
-78°C, Resulting various porous carriers were shaken with
water for 3 days. After sterlization, carriers were incubated
with precultured yveast cells for 24 h. Then carriers were
immersed in 5 % solution of M=23G. Samples were irradiated

up to 5 x 1Oll rad at room temperature.

— 8 —
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1l was carried out.
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Same procedure as that in Fig, 1 was carried out.
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Fig. & Time conversion curve of fermentation reaction by
immobilized and free veast cells, Six point five % ethanol
concentration means 100 % conversion of glucose. {see text)

& immobilized yeast cell, o free yveast cell.

Fig., 5 Photograph of immeobhilized yeast cells,



