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/Abstract

Screening ©f the three bacterial strains, namely E.coli ATCC
9637, ATCC 11%05 and'S.rubidaea 'ATCC 181 for having a high ability to
produée penicillin acylase was done -By means of penicillin G resistance
test and aetection of the enzyme activity in concurrent with the cell

growth pattern. E.coll ATCC 9637 was selected due to the high production

of penicillin acylase and growth in minimum medium at 30°c.

The optimal conditions for growth and enzyme production of

E.coli ATCC 9637 which gave 440 Klette unit and penicillin acylase

activity of 54.2 units/mg total protein was found in minimum medium
(0.2% phenylacetic acid and 0.5% sodium glutamate) at 360C. The culture
temperéture higher than 30%¢ représséd both griowth qandgenzyme synthesis.
Fgrthermore concefitration of phenylacetic acid higher than OCZ% also
reduced Fhe penicillin acylase Qynthésis by®means of catabolite re-

‘pPression.

The optimal condition for immobilization of E.coli ATCC 9637

by entrapment in K-carrageenan and agar gel lattice were accomplished

by two phase system consisting of 10-15% w/w of E.coli cells in 2.5%



w/v and 5.0% w/v of K-carrageenan and agar gel, respectively. The size
and.shape including strength of beads were found to be dependent on the
stirring speed of gel solution stirring, types of gel, cell and gel
concentration. Penicillin acylase activity was reduced according to

the increment of K-carrageenan gel size. / Percentage of the activity
recovery in K-carrageenan immobilized celds (80-85%) was slightly higher
than that in the agar (70-80%). The impliment éf 0.1 molar glutaraldehyde
did not affect the .strength’of both types of immobilized cells but it
reduced the percentage of ‘enzyme reéovery and slightly supported the
stability ofrthe immobilized cellks.+« However, tﬁe addition of 0.1 molar
hekamethylenediamine to the prewviousscondition could strengthen the

hardness of K-carrageenan immobilized cells more than that of the agar.

-

The properties of pénicdillin‘acylase of E.coli ATCC 9637 cells

bwere investigated and compared!with those of immoBilized cells. With
regard to optimal pH, it was observed tﬁat penicillin acylase of the
immobilized cell favored to-hydrolyse penicillin G to 6-aminopenicillanic
acid in acidic pH range in comparison to the free cells.(7.5-8.5 fér

free cells, 6.5-and 7.0-7.5 for K-carrageenan and agar immobilizéd cells
reépectivety). The 6ptimél temperature of immobilized cells was slightly
higher and broader jgthan that of the free cells (50,.55 and 50—55?C res—
pectively). No difference in thermal stability of penicillin acylase
enzyme was found among the three types of cell when kept at 37°%¢ for

S~hours=

The kinetic constants of penicillin acylase in E.coli ATCC 9637,
K-carrageenan and agar immobilized cells were also demonstrated. The
Km values of the enzyme preparations for penicillin .G were 6.7, 5.5 and

3.1 mM at the vmax of 16.7, 6.7 and 5.3 unit/g free cells respectively.



The Ki value were found to be 4.0, 8.0 and 7.0 mM for phenylacetic acid
and 12.3, 20.3 and 35.3 mM for 6-aminopenicillanic acid, respeétively.

The E.coli ATCC 9637 cells can be stored at 4OC in normal saline for
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