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ABSTRACT
The chemical compound e-caprolactam is widely used in industry. Due to its carcinogenicity

and toxicity, discharge of this chemical compound into natural water and soil systems may lead to an
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adverse environmental impact on water quality, thus endangering public health and welfare. This
study attempted to isolate and identify the denitrifying bacteria from an acrylonitrile-
butadiene-styrene (ABS) resin-manufactured wastewater treatment system and a polyacrylonitrile
(PAN) fiber- manufactured wastewater treatment system. These bacteria can utilize e-caprolactam
for denitrification. Another aim of this study was to understand the function of isolated pure strains
and mixed bacteria cultures in treating e-caprolactam from synthetic wastewater. Finally,
phylogenetic trees were generated to understand the relationships between bacteria which can utilize
e-caprolactam for denitrification by methods based on the 16S rDNA gene sequence. The results
indicated that both ABS and PAN mixed bacteria cultures can utilize e-caprolactam up to 1538.5 mg/1
for denitrification from synthetic wastewater. Moreover, a sufficient supply of a nitrate electron
acceptor was necessary for the complete removal of e-caprolactam. Paracoccus versutus MDC-3
and Paracoccus versutus TDC-2 strains were isolated from the ABS resin-manufactured wastewater
treatment system and the PAN fiber-manufactured wastewater treatment system, respectively. Both
strains were able to utilize e-caprolactam up to 1445.8 mg/l for denitrification, a sufficient supply of
nitrate being necessary for the complete removal of e-caprolactam. The strains P. versutus MDC-3,
P. versutus TDC-2, Hyphomicrobium sp. HM (methanol denitrifying bacteria), Methylosinus
pucelana (methane denitrifying bacteria) and Magentospirillum sp. CC-26 (phenol denitrifying
bacteria) had intimate relationships on the basis of the phylogenetic trees.
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