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Role of Microbial Enzymes in the Bioremediation

of Pollutants: A Review
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4. Microbial Hydrolytic Enzymes

The pollution of soil and water by industrial chemicals
and petroleum hydrocarbons is a serious problem of the
modern world. Due to their extensive use, they are found
as environmental contaminants in numerous aquatic and
terrestrial ecosystems. The use of bioremediation technolo-
gies for removing these contaminants provides a safe and
economic alternative to commonly used physical-chemical
treatment. Bacterial activity is the major process involved in
the hydrolysis of organic pollutants (Table 1). Extracellular
enzyme activity is a key step in degradation and utilization
of organic polymers, since only compounds with molecular
mass lower than 600 daltons can pass through cell pores [46].

Hydrolytic enzymes disrupt major chemical bonds in
the toxic molecules and results in the reduction of their
toxicity. This mechanism is effective for the biodegradation
of oil spill and organophosphate and carbamate insecticides.
Organochlorine insecticides such as DDT and heptachlor are
stable in well-aerated soil but readily degrade in anaerobic
environments [12, 46, 47]. Hydrolases also catalyze several
related reactions including condensations and alcoholysis.
The main advantages of this enzyme class are ready availabil-
ity, lack of cofactor stereoselectivity, and tolerate the addition
of water-miscible solvents. Hydrolases belong to group 3 of
enzyme class and may further be classified according to the
type of bond hydrolyzed [48].
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