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Phthalate esters (PAEs) are a group of industrial chemicals extensively used in consumer products such as solvents, additives, and plasticizers. Removal and degradation of PAEs by natural processes such as hydrolysis and photodecomposition is slow and insignificant. On the other hand, degradation of PAEs by microorganisms is considered to be one of the major routes of detoxification in the environment. Number of investigators has demonstrated successful degradation of PAEs by microbes during growth under aerobic conditions in soil and water. The use of cell-free enzyme preparations as an alternative to live microorganims for degrading PAEs is a promising option. Unlike microbial cells, enzymes do not require the continuous supply of growth components in the medium. In the present study, biodegradation of dimethyl phthalate ester (DMP) and diethyl phthalate ester (DEP) using cell-free enzyme extracts derived from Variovorax sp. BS1 is reported. The extent of biodegradation of 1 mM of DMP and DEP was observed to be >99% at the end of 1 h of incubation at 300C. Results suggested that the cell-free extracts contained the necessary cocktail of enzymes responsible for the biodegradation of DMP or DEP. Further it was observed the cell free enzyme preparations were efficient in biodegrading wide range of concentrations of DMP and DEP. The present study was also designed and conducted to choose an ideal storage condition for cell-free enzyme preparations. The stability of enzyme preparations stored at 300C, 40C and -200C for upto 10 days were evaluated. The enzyme(s) responsible for the biodegradation of DMP exhibited highest activity in freshly prepared cell-free crude extracts while the activity declined rapidly upon storage.
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