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ABSTRACT

As compared to toxic organics and inorganics, that in many cases can be degraded, the metallic species that are released into the
environment tend to persist indefinitely, accumulating in living tissues throughout the food chain. Heavy metal pollution in
aquatic ecosystems has become a global phenomenon because these metals are indestructible and most of them have toxic effects
on each component of the ecosystem. Most of the fresh water bodies all over the world are getting contaminated thus declining
their suitability. In this scenario, monitoring and assessment of such freshwater systems has become an environmental concern.
In the state of Gujarat particularly Central Gujarat, South Gujarat and some parts of Western Gujarat many pharmaceuticals
industries, dye manufacturing units, electroplating industries, pesticides/ insecticides manufacturing industries are situated.
Effluents of these industries are constantly adding heavy metals either in the running water or are discharged in an open land
which percolates down and contaminate the ground water and thus pollute the water making it unusable for drinking purpose.
This effluent contaminates ground water as well as running water. Removal of heavy metals from the environment is of the
immediate importance of the present time. Adsorption or accumulation of heavy metals by microorganisms has received much
attention recently due to its potential use in waste treatment processes involving removal of heavy metal pollutants from a
contaminated environment. Heavy metal like mercury has threatened the sustainability aquatic biodiversity as well as the quality
of human life too. Mercury complexes with organic and inorganic ligands and, is easily adsorbed to surfaces of particulates
owing to its high reactivity and affinity to thiol groups. In present research, the effect of thiol group containing compound
(Sodium Thiosulphate and Sodium Thioglycolate) was checked on the growth of Bacteria. Some pharmaceutical effluents
contain organic compounds such as Phenol, Toluene, along with heavy metals like mercury and cadmium. In the present work
MRB (Mercury Resistant Bacteria) were studied for the degradation of aromatic organic compounds especially phenol and
Toluene. The isolated MRB have displayed mercury tolerance upto 100 ppm concentrations. The results reveal that MRB have
ability to degrade toluene and heavy metal bioremoval capacities can be enhanced by treating them with thiol compounds like
sodium thioglycolate. The concentration of Sodium Thioglycolate which is most suitable for bioremoval efficiency of MRB is
around 0.1 Gn/L. Heavy metal tolerant bacteria also demonstrate resistant to various traditional antibiotics too. Ecotoxicological
studies on selected plant, bacterial and yeast species reveal that the effluent treated with MRB has shown decreased toxicity
thereby promoting the better growth of respective species as compared to the growth in presence of untreated effluent.
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INTRODUCTION

Heavy metal pollution in aquatic ecosystems has become a
global phenomenon because these metals are indestructible and
most of them have toxic effects on each component of the
ecosystem. Most of the fresh water bodies all over the world
are getting contaminated thus declining their suitability. In this
scenario, monitoring and assessment of such freshwater
systems has become an environmental concern.
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Mercury complexes with organic and inorganic ligands and, is
easily adsorbed to surfaces of particulates owing to its high
reactivity and affinity to thiol groups. In present research, the
effect of thiol group containing compound (Sodium
Thiosulphate and Sodium Thioglycolate) was checked on the
growth of Bacteria. Some pharmaceutical effluents contain
organic compounds such as Phenol, Toluene, along with heavy
metals like mercury and cadmium. In the present work MRB
(Mercury Resistant Bacteria) were studied for the degradation
of aromatic organic compounds especially phenol and Toluene.
The isolated MRB have displayed mercury tolerance upto 100
ppm concentrations.



MATERIALS AND METHODS Add 10 ml 3N HCI + 0.2 g FeCl;
in 0.5 g Mercury Sediment

Isolation of MRB from polluted water samples

Stand Overnight at room
temperature

Neutralize with 3N NaOH

Add 40 ml of 0.2 M Phosphate
buffer with 5 mM Thioglycolate

Add mercury tolerant bacteria

Protocol for chemical leaching and determination of bio removal

B MIC lessthan 20 ppm

B MIC mare than 20 ppm
but lessthan 50 ppm

B MIC 50 ppm

Fig 1. Proportion of various MRB in the effluent sample

Identification based on Molecular characterization

DNA isolation

16s rDNA Sequencing

Amplification of conserved region

Sequences Generated

Assembly of sequences generated from 3 Forward
Primers

Assembly alignment

e Consensus generated

e Nucleotide BLAST analysis

Study of effect of thiol compounds like Sodium Thioglycolate,
Sodium Thiosulfate and 2-Mercapto Ethanol on heavy metal
bio removal. Assessment of the effect of toluene on heavy
metal bio removal. Ecotoxicological analysis on plants,
bacteria and yeast

m  Lane descriptions
1 1kbladder
1 Genomic DNA (M1)
;. GenomicDNA (M1)

Fig 2. Isolation of Genomic DNA for molecular identification
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Table title missing

Accession / Description Max Total Query E value Max
score score coverage ident
NR 041715.1 Pseudomonas stutzeri ATCC 17588 = LMG 11199 strain 2615 2615 72% 0.0 99%

ATCC 17588 168 ribosomal RNA, partial sequence

BLASTN Results

o Identification using FASTA Sequences generated from

PCR Product

Nucleotide Sequence (1978 letters)
Molecule Type : Nucleic Acid
Query Length : 1978 letters

TL/16S_ribosomal RNA Bacteria_and Archaea

e Description 16S ribosomal RNA sequences (Bacteria

and Archaea)
e Program BLASTN 2.2.26+
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Fig 3. Comparative Heavy Metal Tolerance of isolate M1
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Fig 4. Effect of Sodium Thioglycolate on Mercury Tolerance

Effect of Sodium Thiosulfate on Mercury
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Fig 5. Effect of Sodium Thiosulfate on Mercury Tolerance

(sequences generated using 27F, 530F, 1114F Primers)

Database Name

Fig 6. Effect of Treated and Untreated efflunet on Triticum
aestivum

Fig 7. Effect of Treated and Untreated effluent on Vigna radiata

Conclusion

e MRB displays tolerance to100 ppm HgCl,.

e The MRB is identified as Pseudomonas stutzeri by
molecular characterization.

e Mercury complexes with organic and inorganic ligands
and, is easily adsorbed to surfaces of particulates owing
to its high reactivity and affinity to thiol groups.
Sodium thiosulphate enhances the mercury tolerance
and bioremoval efficiency of MRB.

e 100 ppm (0.1 g/L) Sodium Thioglycolate (C,H;0,SNa,
Molecular Weight: 114.1) is the most suitable
concentration for the bio removal of mercury from
polluted water.

e The organism has tremendous potential for
detoxification of polluted industrial effluents. The
polluted effluent treated by this organism, could support
the growth of plants, yeast as well as bacteria as
compared to untreated polluted effluent.

REFERENCES

Andrews, G.K. 2000. Regulation of metallothionein gene
expression by oxidative stress and metal ions. Biochemical
Pharmacology, 59, 95-104.

Conly, L.H. 1984. Gary Zwolinski, et al. “Bacterial Removal
of Mercury from Sewage”, Biotechnology and
Bioengineering, Vol. XXXVI, Pp1330-1333 (1984)


User
Callout
Table title missing


Kazuhiro, 1. Masato, N. et al. “Isolation of a Mercury —
Volatilizing Bacterium and Characteristics of its Mercury
Removal.

Komura, I. and Izaki, K. 1971. Mechanism of mercuric
chloride resistance in microorganisms. I. Vaporization of a
mercury compound from mercuric chloride by multiple
drug resistance strain of Escherichia coli. J. Biochem., 70:
885-893.

Misra, T.K. 1992. Bacterial resistances to inorganic mercury
salts and organomercurials. Plasmid, 25: 4-16.

Mullen, M.D., Wolf, D.C. et al. 1989. “Bacterial Sorption of
Heavy Metals”, Applied and Environmental Microbiology,
Dec.1989, p. 143 - 3149

Saouter, E., Turner, R. and Barkay, T. 1994. Microbial
reduction of ionic mercury for the removal of mercury from
contaminated environments. Ann. N. Y. Acad. Sci., 721:
423-427.

Silver, S. and Ji, G. 1994. “Newer Systems for Bacterial
Resistances to Toxic Heavy Metals”, Environmental Health
Perspectives, 102 : 107-113 (1994)

Silver, S. and Phung, L.T. 1996. Bacterial heavy metal
resistance: new surprises. Annu. Rev. Microbiol., 50: 753-
789.



