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for the decontamination of hexachlorocyclohexane (HCH) contaminated sites
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Technical hexachlorocyclohexane (HCH) and lindane have been extensively used as pesticide for the control of agricultural 
pests and in public health programs. HCH is synthesized by the chlorination of benzene in the presence of UV which results 

in formation of five HCH isomers α- (60-70%), β- (5-12%), γ- (10-12%), δ- (6-10%) and ε- (2-3%). Among these isomers only 
γ-HCH (lindane) possesses insecticidal property. Purification of one ton of γ-HCH results in the production of 8-12 tons of ‘HCH 
muck’, comprising of rest of the four isomers. The HCH muck is usually discarded in landfills, chemical waste sites and dumpsites. 
In the muck α-HCH is most abundant and carcinogenic while β-HCH and δ-HCH are most stable and estrogenic and persist in 
the environment for decades. The decontamination of this HCH waste is a major challenge. Due to presence of a large number 
of HCH degrading microorganism’s bioremediation seems to be a feasible and cost effective option. We have been working on 
this problem for the past several years and have isolated several HCH degraders from the dumpsite. The genetics, physiology 
and biochemistry of HCH degradation has been explored by our group (Lal et al., 2010. Microbiol. Mol. Biol. Rev.74: 58-80). 
Additionally, we have also sequenced the genome of a HCH degrader Sphingobium indicum B90A and metagenome from the HCH 
dumpsite. These efforts will be discussed in relation to the development of a bioremediation technology for the decontamination 
of the HCH from dumpsite using the approaches of biostimulation, bioaugmentation and enzymatic bioremediation.
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