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ABSTRACT

The quality of life on earth is linked undeniably to the overall quality of the environment. Pollution of the biosphere
by heavy metals due to industrial, agricultural and domestic activities has created a serious problem for the safe
and rational utilization of soil. Industrial inputs and the agronomic application of fertilizers, pesticides and metal-
contaminated sewage continue to contribute the metal accumulation in the soil . The pollution of the ecosystem by
heavy metals is a real threat to the environment because metals cannot be naturally degraded like organic
pollutants and persist in the ecosystem having accumulated in different parts of the food chain. Here effect of copper
sulphate on Citrobacter has been discussed on its growth. These findings will be very beneficial to reveal the causes
behind sail pollution.
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INTRODUCTION

Increasing amounts of discharged sewage, proggessiranization , the chemicalization of agricultarel industry,
as well as anthropogenic activities all effect guality of underground waters. The final effectaafter degradation
are the limits as to the use of drinking water mesies . Frequently this state is coupled with rohiplogical
contamination resulting in the penetration of ptitdly pathogenic bacteria or microorganisms detmial to
underground waters through the soil [15]. Henceséhlkacteria may become the source of various disehe
intensity of which would largely depends on micigemisms pathogeneity and disease potential [13heSaf the
bacteria likePseudomonas may be a threat to human health due to theirtgltdi multiplying in drinking waters [7].
Bacterial contamination is most dangerous in thee @z shallow reservoirs of underground water ogting from
the quaternary [3]. Here sulphates have been ose@itobacter. Sulphides can be chemically or biologically
oxidized into metal sulphate when exposed to oxyayah water[8,1]. This lead to acid mine drainag®y and
this results in severe environmental stress [1d]thle biological sulphate reduction process, suiphaducing
bacteria (SRB) are used [14]. As copper sulphate een used here, copper has been used as a biocide
centuries. These compounds have been shown totiedlgckill a wide range of yeast, fungi and bad@er
[2,4,6,9,10,12]. Copper treatments always disrugiohical life in a dugout ecosystem. Copper treattnwork by
dissolving copper into the water. When dissolved iie solution , free copper ions will kill thergat organisms

[5].



Srashti Dwivedi J. Chem. Pharm. Res., 2013, 5(6):7-11

EXPERIMENTAL SECTION

Collection of strain: The pure strain ofitrobacter was collected from Department of biotechnology, ajiw
University Gwalior (M.P.). This strain was usedtfiis study to evaluate the metal stress effectrowth and metal
ions accumulation by the strain.

Figure: Citrobacter

Scientific classification

Kingdom: | Bacteria
Phylum: Proteobacteria
Class: Gammaproteobacteria
Order Enterobacteriale
Family: Enterobacteriaceae
Genus: Citrobacter

Werkman and Gillen, 1932

Turbidity standard for inoculums preparation:
To standardize the inoculum density for suscejitybitest, a BaSQ turbidity standard, equivalent to a 0.5
McFarland standard (e.g., latex particle suspesvwas used

A BaSQ, 0.5 McFarland standard was prepared as follows:

1.0.5ml aliquot of 0.048 mol/L Ba&(1.175% w/v BaGl2H,0O) was added to 99.5 ml of 0.18 mol/L3D, (1% v/v)
with constant stirring to maintain a suspension.

2.The correct density of the turbidity standard wessfied by using a spectrophotometer. The absodban625nm was
0.008 to 0.10 for the 0.5 McFarland standard.

3.The barium sulfate turbidity standard was vigorpaslitated on a mechanical vortex mixer beforeazss time and
inspected for a uniformly turbid appearance

Inoculum preparation:

The strain ofCitrobacter bacteria was standardized at 1*10FU/mli(colony forming units) using Mc Farland
standard. The turbidity of overnight grown cultué<Citrobacter was measured spectrophotometrically at 600nm
and compared with 0.5 McFarland as standard. Thewere further diluted in respective culture neeth obtain a
concentration of 1*10CFU/ml for susceptibility tests.

This concentration was achieved by serial diludrCitrobacter strain. The serial dilutions were 2-fold, 3-fold o
10-fold depending upon the requirement. These weréormed as follows: One ml @itrobacter culture was
added in 9 ml of sterilized media, the concentratibcells then reduced to 16ells/ml. The step was repeated two
or more times so that the concentration of culteeehed to 1*10cell/ml required for experiment.

Revival and Sub-culturing of pure Citrobacterculture:

The test strains were streaked on Muller Hiltorrgly#HA) (Himedia Pvt. Ltd) medium plates and kepemight at
37°C to isolate pure colonies of bacterial straMaller Hinton Broth (MHB) (Himedia Pvt. Ltd) wassad for sub-
culturing theCitrobacter. Six 50 ml flask were taken and 25 ml of steriiZédHB media was poured. 4-5 well
grown Citrobacter colonies were picked and inoculated into MHB wiglp of inoculating loop and kept overnight
at 37°C in incubator to achieve optimum growth. eAft24 hours the growth kinetics was observed
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spectrophotometrically at 600nm to ensure thatucedt reached their exponential phase. The turbidity checked

with 0.5 McFarland standard.
- m m m

+ 9ml -+ 9ml + 9ml + 9ml

00 stock/mid 01 srock/ml L0001 stock/ml

Concentration

Full Strength Actual 1/10 1710 01/10 001/10

Stock Stock
’ st (1/100) (1/1000)  (1/10000)

Representation of serial dilution

Metal ions as antimicrobial agents:

The sulphate salts of heavy metals were obtainech fDepartment of Biotechnology, Madhav Institute of
Technology and Science, procured from Himedia Btt. The metal used as antimicrobial agents wekertan
various concentrations viz., 0, 20, 40, 60, and @@rhand dissolved in sterile media.

Preparation of metal ion stock solutions:The powders of metal salts were accurately weighetidissolved in the
appropriate diluents to yield the required conaian, using sterile glassware. Stock solutionsewmzen at 4°C for
future experimental work.

Stock solution preparation:
Stock solutions were prepared by using the formula

(1000/P)*V*C=W

Where;

P=Potency given by the manufacturer in relatiotheobase
V= Volume in ml required

C=Final concentration of solution (multiples of D0

W= Weight of the antimicrobial to be dissolved lie tvolume V

Determination of effect of metal ion stress o€itrobacter

Susceptibility testing:

Mueller-Hinton agar for susceptibility test: Mueller-Hinton Agar (MHA) medium is the only sustidity test
medium that has been validated by NCCLS. MHA (Himad@vt. Ltd.) was used for disk diffusion susceifitip
testing, according to NCCLS and international gligs. Two standard methods were used to check the
susceptibility of various bacterial and fungal stsa

a.The effect of metal ions concentrations were deiteation by Agar Well/Disk diffusion method
b.The effect of metal ions concentrations were deitgaition by Broth Dilution Method

Determination of metal stress effect on bacterialrad fungal growth by Agar Well/Disk diffusion method:

The Agar Well/Disc Diffusion method was used td tegtal stress effect on growth of bacterial amthfl species.
Optimally, within 15 minutes after adjusting thettidity of the inoculum suspension, a sterile cotgwab was
dipped into the adjusted suspension. The driecaserbf a MHA plates were inoculated by streakirggsvab over
the entire sterile agar surface. The lid was It for 5 minutes to allow for any excess surfacaisture to be
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absorbed before impregnate well in agar. The wetse filled with each metal (20ul). After 24hrs 3®C of
incubation each plate was examined @itrobacter growth. The diameter of the zones of completébitibn was
measured, including the diameter of well with arul

Determination of effect of metal ions concentratioa were determination by Broth Dilution Method:

2ml of sterile MHB was taken in test tubes titrobacter growth. 2ml of metal ion stock was added in oné-tes
tube and was diluted 2-fold upto 10 times. 20pCitfobacter culture at 1*16 CFU/ml was added in each test-tube.
The test tubes were incubated for 24 hrs at 37%er Acubation the test-tubes were observed feual growth of
Citrobacter. The test-tube without turbidity was consideredest-tube containing metal ion at the concentnatio
that inhibits the growth ofCitrobacter and is called as minimum inhibitory concentratioihmetal ion for a
Citrobacter.

RESULTS

Effect of metal stress on growth Gitrobacter by Agar Well Disc Diffusion method (diameter in fim

Metal ion | Test organism | 20mg/ml| 40 mg/ml| 60 mg/m| ®@mg/ml
Copper Citrobacter R 12 22 24

Well Diameter (mmX12 Resistant, 13-17 Intermediatd,8 Susceptible

Effect of Copper sulphate
Concentration(mg/ml) | Optical Density
0 1.72
20 0.62
40 0.78
60 0.98
80 1.30
OD Value
4
3
2 .
1 .
M ENEENE
0 20 40 60 80

Representation of the growth ofCitrobacterin presence of copper sulphate
DISCUSSION

After performing these experiments, it is concludleat growth is maximum at 20 mg/ml but it variggaisome
extent according to other sulphates which areesitt. This is going to be helpful in determinihg tauses behind
soil pollution. The growth of bacteria may be varfeom the exact graph given in this report becafss many
reasons like concentration, environmental condiéitm
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