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Abstract

In today’s world of growing population with limited natural resources to cater to, white
biotechnological practices have become sine qua non for most of the countries of the world.

Biotransformation is one of those practices which employ different kinds of living cells and
their products to transform one compound to another compound with added value in terms of
nutrition, texture, quality, toxicity etc. There has been always a search for a novel biocatalyst
with a potential to catalyze a broad spectrum of substrates into useful products which can be
recycled. Amidase is not an exception to this search since it has proved its efficacy in
converting the carcinogenic acrylamide to non carcinogenic acrylic acid. In the present study
amidase from D. acidovorans was used to biotransform different amides such as acrylamide,
acetamide, propionamide, malonamide, nicotinamide to their corresponding carboxylic acids.
Amidase from this strain was used in various forms such as enzyme isolate, whole cell

biocatalyst (free and immobilized form), cross linked enzyme aggregate.

D. acidovorans whole cells were screened with different permeabilizing agents, out of which
15% toluene gave the maximum extent of permeabilization. The whole cell biocatalyst was
found to be effective in biotransforming different amides upto 3 cycles. Acrylamide was the
substrate which showed a maximum conversion of 65% at 40°C in 12 hours. Further the
reusability of the whole cells was increased upto 5 cycles on immobilization in the alginate
matrix. The immobilized whole cells were found to be thermally stable for 5 hours at 40°C and

became unstable only after 10 hours.



Further to improve the biotransformation efficiency of D. acidovorans amidase, it’s
crosslinked enzyme aggregates (CLEA) were prepared by using glutaraldehyde as the
crosslinker. Two kinds of CLEAs were prepared using organic solvents such as acetone and
water soluble polymers such as PEI (Polyethyleneimine). Different parameters such as
addition of additives such as BSA, time of cross linking, type of crosslinker used, temperature,
pH which affects the performance of CLEA were optimized. CLEAs prepared by using acetone
as precipitant, BSA as inert additive and crosslinked for 4 hours using 25 mM glutaraldehyde
were found to be the most active biocatalyst. Acetamide showed 77% conversion by using
CLEA of amidase from D.acidovorans. These CLEAs also had a high reusability factor upto 8
cycles. The CLEAs prepared by using water soluble polymers were found to be highly

thermostable for a period more than 2 hours at 40°C to 50 °C.

Amidase was isolated using a less energy intensive process such as microwave at 300 watt for
10 mins. It was found that amidase isolated by the conventional sonication method had the
same specific activity (0.2 U/mg) as that of the microwave isolated amidase. Hence in future
this process can be scalable to an industrial level. The efficiency of the microwave isolated
amidase was tested in terms of its catalysis of different amide substrates. Nicotinamide showed
the highest enzyme activity i.e. 10 times as compared to the conventionally isolated amidase
thereby proving the fact that on microwave irradiation enzyme ability to catalyze reaction
increases. The amidase isolated by sonication method was partially purified with an yield of

30% and a purification fold of 12.
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di-Sodium hydrogen phosphate
Ammonia

Molar

Milligram

Minute

Millilitre

Millimeter

Millimolar

Microbial Type Culture Collection

Molecular weight

Polyacrylamide gel electrophoresis

Polyethylene imine
Potential of hydrogen
Revolutions per minute
Species

Sodium dodecyl sulphate
Half life

Units

Volume by volume
Alpha

Beta

Microgram

Microlitre
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