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Abstract

Extensive usages of plastics have led to their accumulation as a contaminant in natural environment worldwide. Plastic is an inert
and non-biodegradable material, due to its complex structure and hydrophobic backbone [1]. Conventional methods for reduction
of plastic waste such as burning, land-filling release unwanted toxic chemicals to the environment and harming living organism
of land as well as the ocean. There is growing interest in development of strategies for the degradation of plastic wastes to clean
the environment [2]. Marine bacteria have evolved with the capability to adapt and grow in the diverse environmental conditions
[3]. We studied the ability of marine bacteria for destabilization and utilization of different plastic films (LDPE, HDPE, PVC and
PET) as a sole source of carbon. An active bacterial strain AIIW2 was selected based on the triphenyl tetrazolium chloride
reduction assay, and it was identified as Bacillus species based on 16S rRNA gene sequence. The viability of the strain over the
plastic surface was studied and confirmed by bacLight assay with fluorescent probes. Scanning Electron Microscope and Atomic
Force Microscope images suggested that bacterial interaction over the plastic surface is causing deterioration and roughness with
increasing bacterial incubation time. In Fourier transform infrared spectra of treated plastic film evidenced stretching of the (-CH)
alkane rock chain and (-CO) carbonyl region, suggested the oxidative activities of the bacteria. The results revealed that ability of
bacterial strain for instigating their colonization over plastic films and deteriorating the polymeric structure in the absence of
other carbon sources [4]. Moreover, production of extracellular enzymes such as esterase, laccase, and dehalogenase which are
reported to support utilization of plastics was confirmed by plate assays. In concise, our results suggested that the marine
bacterial strain AIIW2 have the ability to utilize different plastics and dictates the need for the further studies on the underlying
biological process. We planned to explore the genes encoding the enzymes involved in degradation of plastic through whole
genome study and metabolic profiling to investigate any phenotypic changes [5]. Establishing microbial resources for the
degradation of plastics is an ecofriendly approach which could be useful in reduction of its accumulation.
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