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ABSTRACT 
The hydrocarbon degrading organisms were isolated from the oil spilled area in and around Namakkal 
and identified bacterial and fungal species such as Pseudomonas, Bacillus, Micrococcus, Aspergillus, 
Rhizopus, Mucor and pencillium. The ability to degrade cyclohexanol in pure and mixed cultures was 
tested in the laboratory condition by using turbidometry growth curves and the degraded hydrocarbons 
using thin layer chromatography. Of all the isolates Pseudomonas sp. showed higher degrading ability 
(68.8%) than others (Bacillus sp.54.64%, Micrococcus sp. 44.1%) equaling to mixed cultures (81.1%) 
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INTRODUCTION 
The growth of petroleum industries in our country 
especially increasing number of oils well has 
made oil pollution a serious environmental 
problem. The removal of oil that has been 
accidentally spilled the environment is great 
concern to the petroleum industry. The crude oil 
comes from a variety of sources and its chemical 
composition is extremely variable, consisting of a 
large number of normal and branched chain 
aliphatic hydrocarbons, alicyclic, aromatic and 
heterocyclic compounds [1]. Bacteria, fungi and 
algae and other microbes are capable of degrading 
almost any pollutant in the environment. The 
break down of petroleum hydrocarbons are 
through enzyme mediated reaction. The 
hydrocarbon oxidizing bacteria are primary agents 
in the natural decomposition of oil [2]. These 
bacteria use hydrocarbons as an electron donor 
oxidizing it to carbon dioxide. Virtually all kinds 
of hydrocarbons are susceptible to microbial 
oxidation. Microbes are believed to bring about 
the degradation of mineral oils polluting the 
marine environments. The subject of oil pollution 
is probably one of the most emotive subjects in 
any discussion on environmental pollution [3]

The commonest oil degraders are Pseudomonas 
sp, Acinetobacter sp, Aeromona sp, 
Flavobacterium sp, Corynebacterium sp and 
Bacillus sp; predominant is Pseudomonas sp 
reported by several authors 

. One 
major type is generally considered to play a much 
more important role in soil than in water. 

[4, 5, 6]. Strains of 
Acinetobacter, Rhodococcus and Alkaligens 
degrade several alkanes. Pseudomonas putida can 
degrade effectively benzene and alkylbenzenes 
with acid chain shorter than four carbon atoms [7, 

8]

MATERIALS AND METHODS 

.  It also degrades naphthalene and several 
alkanes phenanthrene and naphthalene was 
degraded by Sphingomonas sp. The study was 
undertaken to investigate the occurrence of 
cyclohexanol degrading bacteria and fungi in the 
oil spilled soil sediments collected from the 
vicinity of the petrol stations in and around 
Namakkal and the analysis of the degradation of 
cyclohexanol. 

Collection of the samples 
All cultures used in this study were obtained from 
the soil which was contaminated with crude oil 
over a period of time. Soil sample was obtained 
from a diesel fuel spill near the Andavar petrol 
bunk, Namakkal. It was collected in a sterilized 
screw cap bottle or sterile polythene bags. The 
entire sample was stored at refrigeration 
temperature before the experimental work. 
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Enumeration of cyclohexanol degrading 
microorganisms 
Ten grams of the oil contaminated soil sample 
was enriched in 100ml of the mineral salt medium 
with 1 ml of cyclohexanol. The shake flask culture 
was incubated at room culture was incubated at 
room temperature in a mechanical shaker for 
seven days. In this enrichment technique several 
cyclohexanol degrading organism were isolated in 
the preliminary screening procedure. Viability 
was checked by pour plate method in nutrient agar 
and chloramphenical incorporated potato dextrose 
agar. The individual bacterial colonies were sub 
cultured on nutrient agar and the fungal isolated 
were sub cultured on potato dextrose agar for 
further identification. Isolated fungal and bacterial 
colonies were identified by using standard 
procedure. 
Bacterial cultures: The sub cultured organisms 
on the nutrient agar slants were further subjected 
to identification by biochemical tests. 
Fungal cultures: Identification was done based 
on conidia spore, septate and hyphae using lacto 
phenol cotton blue mount [9]

RESULTS AND DISCUSSION 

. 
Measuring bacterial growth on cyclohexanol by 
turbidimetrically 
The mineral salt medium was prepared. To the 
100ml of mineral salt medium 10ml of 
cyclohexanol was added. Aseptically transferred 
the un-inoculated mineral salt medium to one of 
the cuvettes which were the control to standardize 
colorimeter. Aseptically inoculated a flask of 
mineral salt medium with a loop full of the test 
organisms; swrilled to mix the contents. pH of the 
medium was measured by pH meter. Transfer the 
inoculated mineral salt medium from the flask to 
the medium from the flask to the second cuvette 
and measured the absorbance on the colorimeter at 
600nm before incubation. Different growth phases 
were observed and growth curve was plotted. 
After 5 days of growth pH was measured and the 
degraded oil was separated in the separating 
funnel using diethyl ether and used thin layer 
chromatographic analysis for identifying the 
organic compound. 

Hydrocarbon oxidizing bacteria were primary 
agents in the natural decomposition of oil. These 
bacteria use hydrocarbon as an electron donor 
oxidizing it into carbondioxide. Pseudomonas sp, 
Bacillus sp, and Micrococcus sp were the major 

groups of bacteria involved in oil degradation [10]. 
In fungal isolates of oil polluted soil. It was clear 
that Aspergillus sp, Rhizopus sp, Mucor sp, 
Pencillum sp, etc; are the common micro flora in 
the oil contaminated soil. 
Presence of growth in the oil layer and turbidity in 
the liquid phase after inoculation confirm the 
degradation of particular hydrocarbon 
(cyclohexanol). This view was also supported by 
Austin et al. [10]. Optical density was taken 
periodically for 4 days. Which confirm further 
growth [11]. 
(Table 1) shows Pseudomonas sp. which exhibits 
a faster growth than other pure and mixed cultures 
after 24 h and the Microccoccus sp, exhibited less 
degradative effect on cyclohexanol [10]. Micro 
organisms were grown on hexadecane at initial pH 
7.0, 7.5 and so on, showed there was a decrease in 
pH with increase of growth (final pH 5.1, 4.9, 
etc). This is in conformation with results of this 
pH concominant with growth of the organisms 
(Table 2). 
Cyclohexanol was degraded partially by pure and 
mixed cultures [12]. pH value lowered from 7.0 to 
2, 2.4, 2.2, etc., by the different microorganisms 
due to degradation of hydrocarbons to simple 
acids (Table 2). (Fig.1) shows kinetics of different 
bacterial isolates substituted on cyclohexanol, 
where pseudomonas sp. Showed peak values. The 
growth was high at logarithmic phase by all pure 
cultures and as well as in mixed culture (Fig 2). 
The total amount of cyclohexanol decreased 
exponentially decreased exponentially with 
maximum decreases occurred at the logarithmic 
phase with time [13]. From the raised optical 
density values and lowered pH values, it showed 
rapid growth of microorganisms on cyclohexanol. 
Degradation occurred after 24h and 48h of 
incubation. The growth rate decreased as shown 
by decreased in optical density [14] (Table 1; Figs.1 
& 2). From the liquid phase remaining degraded 
oil was separated from the medium that was taken 
for thin layer chromatographic studies [3, 15, 16]

Pseudomonas sp. Showed higher degradation than 
other cultures. Mixed cultures of all the bacterial 
isolates showed a higher degradation rate next to 
Pseudomonas sp than Bacillus sp and 
Micrococcus sp. 

 
 
 
 
 

. 
From chromatogram Rf values of control 
cyclohexanol for different organism were 
calculated (Table 3) 
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Table 1: Growth of different bacterial isolates on cyclohexanol as a substrate 
Bacterial isolates Time (h) 

0 24 48 72 96 108 
Mixed culture 0.007 0.018 0.022 0.029 0.019 0.016 
Bacillus sp 0.006 0.010 0.016 0.024 0.018 0.012 
Pseudomonas sp. 0.005 0.015 0.020 0.031 0.027 0.016 
Micrococcus sp. 0.005 0.012 0.014 0.017 0.016 0.013 

 
Table 2: Effect of pH on different bacterial isolates 

Bacterial Initial pH Final pH 
Pseudomonas sp 7.0 2 
Bacillus sp. 7.0 2.4 
Microccoccus sp. 7.0 2.2 
Mixed culture 7.0 2 

Table 3: Rf
Bacterial isolated 

 values of control cyclohexanol 
Rf values for degraded cyclohexanol 

Pseudomonas sp 0.4265 
Bacillus sp. 0.3676 

Microccoccus sp. 0.3036 
Mixed culture 0.5455 

Rf 

 

values for cyclohexanol (control) = 0.6727 

Fig 1: Growth curve of pure cultures 

Fig 2: Growth curve of mixed cultures 
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