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ABSTRACT: Mercury is most hazardous and toxic pollutant. The three bacteria isolated from soil
samples were taken from thermal power project Jhansi (U.P.) and Bharat Heavy Electrical Limited Jhansi
(U.P.) were identified by morphology and molecular (16SrRNA) studies as Lysinibacillus fusiformis,
Pseudomonas aeruginosa and Serratia marcescens. Growth of isolates was assessed in mercury from
10µg/ml Hg++ to 100 µg/ml Hg++ at temperature of 30ºC and pH 6-7. The growth of isolates was
decreased and extent of reduction was dosage dependent. Growth of isolates decreased with increase in
concentrations of mercury. Lag phase extended in all treatments of mercury. Log phase was reduced in
S. marcescens. Growth of P. aeruginosa treated with 10, 20, 25, 50, 75 and 100 µg/ml Hg++ was reduced
by 55.94%, 71.32%, 73.07%, 76.92%, 85.66% and 89.86 % respectively. Growth of L. fusiformis was
reduced by 30.25%, 38.74%, 40.95%, 56.08%, 67.15% and 69.28% by treatment of 10, 20, 25, 50, 75
and 100 µg/ml Hg++ respectively. Growth of S. marcescens was reduced by 61.57%, 65.41%, 73.80%,
77.24%, 79.36% and 83.33% by treatment of 10, 20, 25 , 50, 75 and 100 µg+/ml Hg++ respectively.
Maximum growth occurred in S. marcescens and L. fusiformis on 30 hours of incubation and in P.
aeruginosa on 42 hours of incubation. MIC of mercury for P. aeruginosa was 135µg/ml, for L. fusiformis
was 190 µg/ml and for S. marcescens was 210 µg/ml.
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I. INTRODUCTION
Mercury is toxic and most hazardous pollutant. It
also occurs naturally and mercury has applications
in industrial chemicals, meterological equipments,
mercury vapour lamps, medicine, battery industry etc.
Mercury is released into atmosphere by volcanoes,
degassing from earth and also from evaporation of
oceans [1]. Anthropogenic emission sources are
combustion of coal and oil, domestic and industrial
waste discharge. In sediments of water bodies
mercury is transformed to CH3 Hg+ which is highly
toxic and bioaccumulates in tissues of fishes and
humans. Biomagnification of CH3Hg+ seriously
affects the health, the highest level of mercury is
found in consumers at top of food chain [2].
Mercury poses great threat to human beings once
mercury enters the human body, the damage caused
is irreversible. It has high persistence [3]. It reduces
water quality, reduces soil fertility, adversely effects
biota including microorganisms. However
some
bacteria tolerate and
grow
in mercury
rich
environment [4]. Robinson and Tuovinen [5] were first
to isolate the mercury resistant bacteria in Japan,
since then several authors have also reported such
bacteria
[6-13]. The
various
conventional
technologies to decontaminate have been found in
effective, less
practical
and
expensive.
Bioremediation
is
an
effective
technique.
Bioremediation by bacteria is emerging alternative

promising technology to chemical treatments [14].
Pseudomonas aeruginosa has been used for different
purposes by various workers [15-16]. The use of
microorganisms to clean metal contaminated
effluents is effective since it is efficient and ecofriendly. Heavy metal binds with thiol (SH) group in
proteins, which causes inactivation of enzymes and
membrane damage [17]. Mercury is genotoxic, and
interacts with bases of DNA and damage to nucleic
acids which is irreversible [18].
The aim of this research is to study the effect of
mercury on growth of isolated bacteria and to
evaluate the mercury resistance of these bacteria.
The bacterial susceptibility
was evaluated
by
determination of MIC.
II. MATERIALS AND METHODS
A. Sample Collection
Soil samples were taken from Parichha power project
and Bharat heavy electrical limited Jhansi, U.P. (India)
located at 25.44ºN and 76.56º E. Soil was collected
from 8 to 10 cm depth, air dried and was stored at
4°C.
B. Isolation of bacteria
Bacteria from collected samples were isolated by
serial dilution method, 0.1 ml of each diluent was
spread on NA plate and incubated at 37ºC for 2
days.
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The nutrient agar was supplemented with 10µg/ml
of mercuric chloride and after incubation the pure
colonies were picked and pure cultures prepared.
C. Screening
The isolates were cultured in LB broth medium
supplemented with 25µg/ml of mercuric chloride
and OD was recorded at 600 nm and based on
maximum growth three strains were selected.
D. Growth assessment of selected isolates
Growth
of
selected
isolates
P. aeruginosa,
L. fusiformis and S. marcescens was conducted in LB
broth medium. Growth medium was supplemented
with different concentrations of HgCl2 such as
10ug/ml, 20ug/ml, 25ug/ml, 50ug/ml, 75ug/ml and
100ug/ml and was inoculated with 4ml of culture
and incubated in shaking incubator at 37ºC for 2
days. Growth was observed at intervals of 6 hrs upto
48 hrs. OD was taken at 600 nm using
spectrophotometer (Perkin-Elmer).
E. Minimum inhibitory Concentration (MIC)
Selected isolates were cultured in LB broth
medium containing 50 µg/ml of mercuric chloride at
30ºC for 24 hours. Growth was observed by taking
absorbance at 600 nm. Growth was observed at
different concenteration of Hg++ (75-200 /ml Hg++).
The minimum concentration of Hg++ at which no
growth of isolate occurred was taken as its MIC.
III. RESULTS AND DISCUSSION
A. Isolation of mercury resistant bacteria
Serial dilution method was adopted to isolate the
mercury resistant bacteria. Initially 15 isolates
tolerated 10 µg/ml of mercury. Further these 15
isolates were cultured in LB broth medium
containing 25 µg/ml of mercury, three best isolates
were identified on basis of maximum growth. The
morphological,
biochemical
and
molecular
characterization (16S rRNA sequences) of these three
isolates was done. The three bacterial isolates were
identified as P. aeruginosa (LC036546), L. fusiformis
(LC036547) and S. marcescens (LC036548). Their
sequences were deposited in NCBI Gene Bank.
B. Effect of mercury on growth
The growth pattern of these three bacteria in
presence of mercury metal is presented in Fig. 1.
P. aeruginosa was cultured in L.B. broth medium at
30ºC and pH 6 supplemented with 10-100 µg/ml
Hg++. Growth of P. aeruginosa was reduced by
mercury treatment of 10-100 µg /ml Hg++. Lag phase
was extended by mercury treatments and log phase
was upto 42 hours.
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Growth of P. aeruginosa treated with 10, 20, 25,
50, 75 and 100 µg/ml Hg++ reduced by 55.94%,
71.32%, 73.07%, 76.92%, 85.66% and 89.86 %
respectively. L. fusiformis was cultured in L.B broth
medium at 30ºC and pH 6 supplemented with 10-100
µg/ml Hg++ Growth of L. fusiformis was reduced by
mercury treatment. Lag phase extended in all
treatments of mercury and log phase was upto 30
hours. Growth of L. fusiformis reduced by 30.25%,
38.74%, 40.95%, 56.08%, 67.15% and 69.28% by
treatment of 10, 20, 25, 50, 75 and 100 µg /ml
Hg++ respectively. S. marcescens was cultured in L.B.
broth medium at 30ºC and pH 7 supplemented with
10-100 µg/ml Hg++. Growth of S. marcescens was
reduced by mercury treatments. Lag phase was
extended in all treatments of mercury. Log phase in
control was upto 36 hours, while log phase was
reduced to 30 hours in all treatments of mercury.
The growth reduced by 61.57%, 65.41%, 73.80%,
77.24%, 79.36% and 83.33% by mercury treatment
of 10, 20, 25, 50, 75 and 100 µg/ml Hg++
respectively.
Maximum growth occurred in S. marcescens on
incubation of 30 hrs, in L. fusiformis on incubation of
30 hrs and in P. aeruginosa on incubation of 42 hrs.
Growth of all three species of bacteria was reduced
due to mercury treatment and reduction was dosage
dependent. The difference in growth pattern could
be due to different resistance and bioavailability of
metal [19]. Increasing of mercury concentration in
medium decreased cell differentiation [20]. Several
scientists reported extended log phase in mercury
treated Pseudomonas species [21].
MIC of mercury against different isolates is
presented in Table 1. Mercury resistance in bacteria
was first reported in Streptomyces aureus [22].
Mercury resistance occurs in number of bacteria,
both in Gram+ve and Gram-ve bacteria. In this
study MIC of mercury for
P. aeruginosa was
135µg/ml. MIC of mercury forP. Aeruginosa isolate
was variable [23] and was in the range of 2.7 86.4µg/ml. MIC of mercury for P. aeruginosa 0.08 0.1 mM [24] 10 mM [25].
In this present study MIC of mercury for
L. fusiformis was 190 µg/ml in LB broth medium.
MIC of 12mg/l mercury for L. fusiformis in LB
media and 3mg/ l in PB media was reported [25]. In this
present study MIC of mercury for S.marcescens was
210 µg/ml in L B broth. MIC of 12mg/l mercury for
S. marcescens in LB media and 6 mg/ l in PB media
was reported [26]. Bacteria have resistance to toxic
metals through various mechanisms [27].
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Fig. 1. Growth curve in L.B broth medium containing mercury. (a) P. aeruginosa, (b) L. fusiformis and
(c) S. marcescens. Control cultures did not contain any Hg++ ion.
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Table 1: Minimum inhibitory concentration of mercury against different isolates.
Bacterial Isolate
Pseudomonas aeruginosa
Lysinibacillus fusiformis
Serratia marcescens

These mechanisms include efflux enzyme mediated
transformation, extra and intracellular transformation
and formation of complex compounds with cell
components [28]. Gene encoding mercury resistant
(mer A) is found in many bacteria [29]. Thus it is
concluded that these three bacteria will beuseful in
bioremediation.
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