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ABSTRACT

Penicillin G acylase is an enzyme which hydrolyzes benzylpenicillin
to 6-aminopenicillanic acid, a key intermediate in the manufacturing of
semisynthetic penicillins. Purification methods of extracellular penicillin G
acylase from B. megaterium pBA 402/5 was studied. Various chromatographic
method were used including anion exchange chromatography (DEAE-Sephadex
A-50), gel filtration (Sephadex G-200), and hydrophobic interaction
chromatography (phenyl Sepharose CL-4B). In this study enzyme purification
could be achieved by only one chromatographic step (phenyl Sepharose CL-
4B). The enzyme was obtained at a high degree of purity with 2.6 fold

purification and 76% recovery of enzyme activity. Optimal pH and optimal
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purification and 76% recovery of enzyme activity. Optimal pH and optimal
temperature of the enzyme were 8.6 and 50°C , respectively. Complete loss
of the enzymatic activity occurred when the enzyme was incubated for 90 min
at 50 °C and for 15 h at pH lower than 4 or higher than 11 . Km and Vmax
values of the enzyme were 12.5 mM penicillin G and 16.7 unit/ml, respectively.
When 6-nitro-3-phenylacetamidobenzoic acid (NIPAB) was used as a substrate,
these values were 0.53 mM and 8.20 unit/ml, respectively. Phenylacetic acid
was found to be a competitive inhibitor while 6-aminopenicillanic acid was a
non-competitive inhibitor. The Arrhenius plot of the enzyme catalysis showed
a break at 35°C and the activation energies of the enzymatic hydrolysis below
and above 35°C were 7.29 Kcal K. "'mol™ and 1.95 Kcal K. 'mol’, respectively.

In this study, a covalently linked o and B subunits of the enzyme
(called a-B covalent heterodimer) was observed. This heterodimer of 2

peptides had no enzymatic activity and increased in concentration with

increasing fermentation time.





