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Abstract

The study basically focuses on hydrocarbon contamination that is caused because of bacteria present in the soil. Transport Nagar Area in Jaipur
is mostly covered with garages and hence surrounded by crude oil, petrol, diesel and other fractions of crude oil. Soil and ground water are
polluted with diesel fuel from leaking underground storage tanks which happens as a result of accidental spills and leakage from pipelines
which causes harm to the both flora and fauna. In the study conducted the treatment samples were observed with significant difference with
the control. The microbial count was maintained in the range of 3.86*10- THBP per gram soil and 1.87*10%- PDBP per gram soil. The highest
bacterial growth was showed after 60 days with 40% NPK because of the presence of an inorganic nutrition, bacterial activity and as a result
petroleum degradation was maximum.
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effects on both human and other living organisms in the
environment (Kramer and Van 1990; Refaat et al., 2008;
Richardson, 1996). Hydrocarbon contamination is a very
serious problem whether it comes from petroleum or other
toxic organic matter. These hydrocarbons also contain
heavy metals and much of the heavy metal content of diesel
or petroleum is associated with complex structures called

Introduction

Jaipur is the capital and large city of the Indian state of
Rajasthan in Northern India covering a geographical area of
11061.44 sq. Km. The study basically focuses on
hydrocarbon contamination that is caused because of
bacteria present in the soil. For this an extensive study on
the soil was carried out in Transport Nagar Area, Jaipur.

porphyrins.
This place is mostly covered with garages hence soil of this
area is polluted by petrol, diesel and other fractions of crude The biodegradation of these compounds mostly occurs
oil. Most of the times, Soil and ground water are polluted naturally in the environment. It has been known for over 50
with diesel fuel from leaking underground storage tanks. years that degradation of petrol or diesel occurs because of
This mostly happens as a result of accidental spills and bacteria feeding on it. These bacteria have been isolated
leakage from pipelines. These compounds get transported from soils, surface areas, oil spills etc. (Huy et al., 1999).
to soil, water intakes or ground water reservoirs and cause The ability to isolate high numbers of certain oil-degrading
a lot of harm (Gallego et al., 2001). The carbon number of microorganisms from petroleum-contaminated
diesel oil hydrocarbons is between 11 and 25 (2000 to 4000 environment is commonly taken as evidence that these
hydrocarbons) and the distillation range is between 180 to microorganisms are the active degraders of that
380 °C (Durand et al., 1995). Diesel oil is a complex environment (Okerentugba and Ezeronye, 2003).
mixture of normal, branched and cyclic alkanes and
aromatic compounds. It’s properties are viz. low water Materials and Methodology
solubility, high adsorption coefficient and high stability of The soil samples were collected from 3 locations of
the aromatic ring (Dean et al., 2002; Kanaly and Harayama, Transport Nagar, Jaipur. Transport Nagar is a densely
2002; Kropp and Fedorak, 1998; Van et al., 2003). As a populated with a lot of garages and industries which is the
result, it has been concluded that diesel and petrol fuel are reason why the soil in this area is contaminate by petrol.

priority pollutants and are capable of causing bio-hazardous
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Soil pollution in this area is increasing at an alarming rate
because of this very reason.

Soil samples were collected on July, 2014 from three
different motor garages in this region. Sample was collected
from a depth of about 5cms from one square metre region
and was brought to the laboratory in sterile bags. Normal
soil samples were collected from the same area.

Estimation

Total Hetrophilic Bacterial Population counts
THBP (Benson, 1998) and Serial dilution method is used.
Accurate of soil dilution is used on suitable nutrient agar
medium. The pour plate or spread plate method can be
employed for this method. After incubation, colonies are
counted with the help of quebac colony counter.

For NA 107> — 107° dilution series was maintained.
Calculation for total colony counts was as follows:

Colonies per gram of soil at a particular dilution
_ Average number of colonies X Dilution factor

Volume of dilution added to the plates

Total colonies per gram of soil sample
_ Total no. of colonies at every dilution

Total no. of dilution used

Petroleum Degrading Bacterial Population (PDBP)

The serial dilution of the Soil samples (upto 10°%) were
prepared. 1ml spoil suspension in each 10%,10% 10 10°
dilutions was poured with MSM media. MSM media
prepared from the following composition (gm/L): 2.2 gm
K2POs, 0.732g KH; PO4 1.0 gm (NHa)2 SO4, 0.2gm Mg
S04.7H20, 18gm Agar. The commercial 2T oil was added
as the sole carbon source to the autoclaved media
morphologically. The plates were incubated for 7 days at
37°C temperature. After incubation the bacteria colonies
were counted. At last NPK fertilizers are added to the soil
sample to check the colonies of microbes. NPK in the ratio
of (19:19:19) in different concentrations (10, 20, 40 gm/100
gm soil) mixed in water equal to 33% of the total WHC of
soil sample. (Madan Lowry, Mamta Mood, 2015)

Isolation of bacterial cultures and Morphological
Characterization

In laboratory analyses, enrichment and isolation of oil
degrading bacterial cultures were done using minimum agar
media with 2T oil as substrate and a serial dilution agar
plating technique on nutrient agar media respectively. The
isolated bacterial cultures were characterised by
morphologically.

Result and Discussion

Morphology and cultural characteristics of bacterial isolates
are shown in Table 1. The effect of time in petroleum
degradation was significant. The petroleum degradation rate
decreased with increasing time (Table 3). The highest
bacterial growth was showed after 60 days with 40% NPK

because of the presence of an inorganic nutrition, bacterial
activity and as a result petroleum degradation was
maximum (Fig 1).

Table 1: Morphology and cultural characteristics of
bacterial isolates

S. | Isolate .
N. | Number Colony Morphology Microscopy
Whitish colony, circular Well-
form, Elevation pulvinate developed
1 | T . . . .
with reverse side, beige margins are
colourless entire
Light yellowish in colour, !\/Iargms are
. . irregular
2 T2 irregular form, elevation and
umbonate
undulate
Well
White in colour, irregular developed
3 | T3 . .
form, elevation-umbonate and margins
are undulate
White in colour, irregular LobaFe .
. margins in
(spreaded) form; elevation .
4 | Ta . . zig-zag
umbonate, reverse side being L
o chain like
white in colour .
fashion
Total heterotrophic bacterial
count at 10> concentration
- 30
c
3 20 Control
[S]
= 10 10% NPK
S
% O T T T T T T 1 20% NPK
©
@ 10 29 30. 40 50 60 40% NPK
Time in Days

Fig 1: Total heterotrophic bacterial count (THBC) at 10°
concentration

Table 3: Petroleum degrading bacterial population (PDBP)
at 10* concentration
Days—»10 | 20 30 40 50 60

Contro | 5.7 | 545 |505 |49 4.2 3.95
| 6

10% 6.2 |9.75 | 120 | 175 | 2576 | 39.5
NPK 7 8

20% 6.9 |11.7 | 224 | 323 | 3956 | 4238
NPK 5 2 3 7

40% 78 | 135 | 275 | 585 | 1035 | 106.
NPK 6 6 4 6 5
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Madan et al. (2015) in the study showed that the
hydocarbon degrading bacterial count increased with the
applied fertilizers. Sang-Hwan et al. (2007) made a similar
observation and concluded that hydrocarbon degrading
bacterial populations increased rapidly during 30 to 105
days of testing period. Ramsay et al. (2000) in the study of
bioremediation on microbial population observed that
fertilizer increment had effect on the growth of hydrocarbon
degrading bacteria in soil.

In the study conducted the treatment samples were observed
with significant difference with the control. The microbial
count was maintained in the range of 3.86*10% THBP per
gram soil and 1.87*103- PDBP per gram soil.

Before and after addition of NPK fertilizers the CFU of
microorganisms was maintained in the range of 10* to 10°
CFU per gram of soil. The result shows the pattern of
growth differs from organism to organisms. The factors that
determine this pattern of growth include the incubation
period, the nature and composition of the nutrient in which
the organism is growing. The soil description showed that
the soil did not fulfill the NPK requirements for an efficient
capable and biodegradation process. Therefore, these
elements were added as supplements in the form of NPK
inorganic fertilizer to provide proper nutrients required for
the bioremediation process.
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