
Accepted Manuscript

Title: Process optimization of butachlor bioremediation by
Enterobacter cloacae using Plackett Burman design and
response surface methodology

Authors: Satya Sundar Mohanty, Hara Mohan Jena

PII: S0957-5820(18)30658-X
DOI: https://doi.org/10.1016/j.psep.2018.08.009
Reference: PSEP 1479

To appear in: Process Safety and Environment Protection

Received date: 8-4-2018
Revised date: 20-7-2018
Accepted date: 2-8-2018

Please cite this article as: Mohanty SS, Jena HM, Process optimization of
butachlor bioremediation by Enterobacter cloacae using Plackett Burman design and
response surface methodology, Process Safety and Environmental Protection (2018),
https://doi.org/10.1016/j.psep.2018.08.009

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.psep.2018.08.009
https://doi.org/10.1016/j.psep.2018.08.009


1 
 

PROCESS OPTIMIZATION OF BUTACHLOR BIOREMEDIATION BY 

ENTEROBACTER CLOACAE USING PLACKETT BURMAN DESIGN AND 

RESPONSE SURFACE METHODOLOGY 

 

Satya Sundar Mohanty, Hara Mohan Jena* 

 

Department of Chemical Engineering,  

National Institute of Technology, Rourkela 769008, India 

 

*Corresponding Author:  Dr. Hara Mohan Jena, Department of Chemical Engineering, National 

Institute of Technology (NIT), Rourkela-769008, INDIA, Telephone: +91661-2462264, E-mail: 

hmjena@nitrkl.ac.in, hara.jena@gmail.com   satyasundarmohanty88@gmail.com 

 

ABSTRACT 

The present study was undertaken to assess the biodegradation efficiency of native 

butachlor catabolizing bacterial strains isolated from the soil contaminated with the 

effluents from pesticide formulation units of Odisha, India. Butachlor, a chloroacetanilide 

class of herbicide, is widely used for the control of unwanted annual grasses and broadleaf 

weeds. The microbial strains designated as FP1, FP2 and FP4 showed better butachlor 

tolerance capability than the rest of the isolates. Out of these, the strain FP2 demonstrated 

the highest degradation efficiency and hence been subjected to morphological, 

biochemical and genetic characterisation. The bacterial isolate was identified as 

Enterobacter cloacae as per the 16s rRNA gene sequencing. Two-step statistical 

approach was employed to optimised various parameters that affect the butachlor 

degradation efficiency of the bacteria. Parameters such as growth temperature, pH and 

media components were screened applying Plackett–Burman design and were optimised 
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