
Introduction

Penicillin amidohydrolase is the enzyme that cleaves the acyl

side chain of penicillin. This enzyme is used widely in

pharmaceutical industries for the production of 6-

aminopenicillanic acid (6-APA), which is processed further

during the manufacturing of various clinically important semi-

synthetic penicillins (Bruggink et al., 1998). Penicillin

amidohydrolase catalyses the hydrolysis of penicillin to 6-

APA, which is widely distributed among bacteria, fungi and

actinomycetes (Bernard et al., 2002; Babu and Panda, 1991).

Bacteria, like Escherichia coli and Bacillus megaterium, are

known to produce penicillin amidohydrolase. The penicillin

amidohydrolase activity of B. megaterium in the fermenta-

tion broth has been reported by Son et al. (1982) and Fumian

et al. (1996) in the range of 11.0 and 45.0 iu/ml, respectively.

Most of the reported work has been on the intracellular peni-

cillin amidohydrolase activity of  E. coli, despite the fact that

it involves expensive cell disruption for the enzyme recov-

ery (Isebel et al., 1994; Sudhakaran et al., 1991). Therefore,

the present work deals with the optimization of cultural con-

ditions in shake flasks for the production of extra-cellular

penicillin amidohydrolase by the selected strain of B.

megaterium 5B.

Materials and Methods

Microorganism. The strain of B. megaterium 5B was pro-

vided by the Pakistan Type Culture Collection (PTCC),

Biotechnology and Food Research Centre, PCSIR Labo-

ratories  Complex, Lahore, Pakistan. The cultures were

maintained on nutrient agar slants at 4 °C and revived

after every 2 weeks.

Fermentation technique. The 20 h old vegetative inoculum

was developed in 250 ml flasks containing 25 ml of nutrient

medium (g/l): yeast extract, 2.0; peptone, 5.0; sodium chloride

5.0 (Oxoid). Fermentation was carried out at 37 °C for 24 h in

shake flasks. The fermentation medium consisted of (g/1): glu-

cose, 2.0; polypeptone, 5; yeast extract, 5; K
2
HPO

4
,1; MgSO

4
.

7H
2
O, 0.2; and benzyl penicillin, 0.1 at pH 7.0 (Sunaga et al.,

1976). The inoculum was transferred aseptically into 25 ml

fermentation medium in 250 ml shake flasks at the rate of

3% v/v. After optimization of carbon source, glucose was

replaced by sucrose at the rate of 0.3% (w/v) in the fermenta-

tion medium for further studies.

Assay of penicillin amidohydrolase.The penicillin

amidohydrolase activity was determined by measuring 6-APA

liberated from benzyl penicillin according to the ninhydrin

method (Nam and Ryu, 1979). One unit of penicillin

amidohydrolase activity was defined as the enzyme that

formed 1 µmole of 6-APA per min under the procedure

conditions.

Determination of cell mass. Cell mass was obtained from

the culture broth by centrifugation at 10,000 rpm and dried

at 105 °C to constant mass (Kim et al., 1981).

Standard solutions.  Phosphate buffer (0.5 mol/l, pH 7.0).

Phosphate buffer was prepared by mixing 24.3 g potassium

dihydrogen phosphate and 56.0 g di-potassium hydrogen

phosphate in 1 litre of distilled water. Lower or higher pH

values were obtained by adding hydrochloric acid (5 mol/l)

or sodium hydroxide (5 mol/l).*Author for correspondence; E-mail: naila_malik70@yahoo.com

Characterisation of Amidohydrolytic Activity of Bacillus megaterium in

Submerged Fermentation

Quratulain Syeda*, Nasira Bashirb and Mohammad Akram Kashmirib

aPCSIR Laboratories Complex, Lahore-54600, Pakistan
bGovernment College University, Lahore, Pakistan

(received January 7, 2004; revised August 5, 2004; accepted January 28, 2005)

Abstract. Cultural conditions for the production of penicillin amidohydrolase by Bacillus megaterium 5B were inves-

tigated in shake flasks. The extra-cellular amidohydrolytic activity of the strain after 24 h of incubation was 37 u/ml.

The enzyme production was found to be affected by different carbon sources at different concentrations in the

fermentation medium. The most suitable carbon source was sucrose at the concentration of 0.3% (w/v). The enzyme

activity reached the maximum level (70 u/ml) with a cell mass of 3.1 g/l in 25 ml of the fermentation medium contained

in 250 ml flask at pH 7 after 24 h of incubation.

Keywords: penicillin amidohydrolase, Bacillus megaterium, submerged fermentation

Pak. J. Sci. Ind. Res. 2005 48(1) 51-54

51







the extraction of penicillin acylase from E.coli cells by a

combined use of chemical methods. Biotechnol. Bioengg.

44: 379-382.

Kim, B. H., Seong, B. L., Mheen, T. L., Han, M. H. 1981. Studies

on microbial penicillin amidase. 1. Optimization of the en-

zyme production from E. coli. Korean J.Appl. Microbiol.

Bioengg. 9: 29.

Lockhart, W. R., Squires, R. W. 1963. Application of enzymic

process in semi synthesis of betalactam antibiotics. Adv.

Appl. Microbiol. 5: 157.

Marancenbaum, E., Park, Y. K. 1979. A mutant strain of

isolated bacterium as potent producer of penicillin ami-

dase. J. Ferment. Technol.  57: 137-140.

Meesschaert, H. J. L., Espinosa, S. G., Martin, J. F. 1991. The

pH dependent catalytic reaction of penicillin G-acylase

and its mutants. Genet.  56: 1781.

Nam, D. H., Ryu, D. D. Y. 1979. Preparation of 6-APA using

penicillin amidohydrolase from Micrococcus luteus. J.

Ferment. Technol.  57: 141-145.

Qadeer, M. A., Younas, O., Jafar, S., Qadeer, A., Salah-ud-Din,

Chaudhry, M. Y. 1992. Studies on the production of en-

zyme penicillin amidase for the hydrolysis of penicillin G

to 6-amino penicillanic acid (6-APA). In: Proc. All Pak.

Sci. Conf.  May 16-21, pp. 71-75, Khanaspur, Pakistan.

Roshan, J. I., Ganapathi, K. 1960. Effect of carbohydrates and

some carbon sources on the biosynthesis of benzyl peni-

cillin by washed cells of Penicillium chrysogenum. J.

Sci. Indust. Res. 19: 216-222.

Son, E., Mheen, T., Seong, B. L., Han, M. H. 1982. Studies on

microbial penicillin amidase. IV. The production of penicil-

lin amidase from a partially constitutive mutant of Bacillus

megaterium. J. Gen. Appl. Microbiol. 28: 281-291.

Sunaga, T., Akiba, T., Horikoshi, K. 1976. Production of peni-

cillinase by an alkalophillic Bacillus. Agric. Biol. Chem.

40: 1363-1367.

Sudhakaran, V. K., Deshpande, B. S., Ambedkar, S. S., Shewale,

J. G. 1991. Molecular aspects of penicillin and cepha-

losporin acylases. Process Biochem. 27: 131-143.

Vojtisek, V., Slezak, J. 1975. Penicillin amidohydrolase in Es-

cherichia coli. II. Synthesis of the enzyme, kinetics and

specificity of its induction and the effect of O2. Folia

Microbiol.  20: 289-297.

Yang, S., Haung, Y. H., Haung, X. D., Shi, Y., Yuan, Z. 2003.

High expression of penicillin-G-acylase gene from Bacil-

lus megaterium in Bacillus subtillus. Shanghai Inst.

Biochem. Chinese Acad. Sci. Shanghai, China 86: 21.

54 Q. Syed et al.




