
603 

International Journal of Botany Studies 

ISSN: 2455-541X; Impact Factor: RJIF 5.12 

Received: 20-01-2021; Accepted: 19-02-2021: Published: 24-02-2021 

www.botanyjournals.com 

Volume 6; Issue 1; 2021; Page No. 603-604 

Characterization of vegetable oil degrading bacteria from oil mill contaminated soil 

Jenny Sivakumar1*, Priya Ezhil1, Malliga Perumal2 
1 Department of Microbiology, Cauvery College for Women (Autonomous), Tiruchirappalli, Tamil Nadu, India 

2 Professor and Head, Department of Marine Biotechnology, Bharathidasan University Tiruchirappalli, Tamil Nadu, India 
 

 

 

Abstract 

Bioremediation method is considered to be more economical and safe method for the treatment of oil contaminated site. It has 

been observed that micro-organism that grows on oil contaminated soil is much capable of degrading oil than those 

microorganisms which are found on non-contaminated site of oil. This work was carried out to isolate microorganisms from 

vegetable oil-polluted sites and screen them for their lipolytic activity. The physicochemical properties of the oil contaminated 

soil samples were analyzed and the Microorganisms were isolated from oil mill soil samples contaminated with different types 

of vegetable oils such as neem oil, gingilly oil and coconut oil. The isolates were characterized, identified and screened for 

their oil degrading property. Those cultures, which showed oil degrading property, were used for the optimization of growth 

conditions by using broth dilution method and the zone of inhibition were identified by using different concentrations of 

vegetable oil samples. Hence, this study concluded that the selected bacterial strains which were isolated from the vegetable 

oil mill contaminated soil sample were more efficiently degrade the vegetable oil samples than the control sample. 
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Introduction 

Many microorganisms such as bacteria, yeasts, molds and a 

few protozoa are known to secrete lipases for the digestion 

of lipid materials. Vegetable oils contained fatty acids or 

triacylglycerols that may be broken down by bacteria, fungi 

and yeast. Lipase producers have been isolated mainly from 

soil or spoiled food material that contains vegetable oil. 

Vegetable oil spills are becoming more common and are 

potentially more challenging than hydro- carbon spills 1] and 

there is a need for microorganisms capable of degrading 

vegetable oil wastes[2]. Vegetable oils such as soybean oil, 

cotton seed oil and groundnut oil can be degraded by the 

bacterial isolates from vegetable oil contaminated sites and 

the cultures may be used to actively degrade the pollutants 

and detoxify the environment [3]. However, Bioremediation 

is an efficient, low cost and environmentally viable process 

to treat various contaminated sites. This process is based on 

the microbial potential to metabolize persistent compounds 
[4]. Microbes secrete various enzymes among them lipase 

which helps in degradation of oil [5] and also remediation of 

crude oil creates area of interest for research [6]. Hence, the 

aim of this study was to isolate the efficient bacteria capable 

of utilizing vegetable oil and that can be used for 

optimization study. 

 

Materials and Methods 

Collection of Samples 

Vegetable oil contaminated soil samples were collected 

constituting filtrate obtained after oil extraction from Meenu 

vegetable Oil Mill, near Tiruchirappalli district, Tamil nadu, 

India. The samples were tested for the presence of vegetable 

oil degrading bacteria. 

 

Isolation and Characterization 

Vegetable oil degrading bacteria were isolated by using 

plating technique and the plates were incubated at room 

temperature. Bacterial colonies after Gram staining were 

transferred on Nutrient agar and incubated at room 

temperature for 24 hrs and Slants of pure cultures were also 

maintained. The colonies were characterized on the basis of 

their morphological and biochemical characteristics. 

 

Optimization study  

The effect of substrate concentration on the growth of 

bacterial isolates and their ability to degrade vegetable oil 

was determined using BH medium with pH 7.5 and 

supplemented with various concentration of vegetable oil at 

37°C. The growth of bacterial isolates were determined 

spectro photo metrically at 600nm and expressed in terms of 

microbial biomass [7]. 

 

Results and Discussion 

The bacterial isolates were obtained from the soil 

Contaminated with different types of vegetable oil and 

identified as Pseudomonas sp. Bacteria were the 

predominant organisms isolated from the samples [8]. The 

microbial isolates in this study proved capable of lipase 

production and indeed, the lipolytic activity has been 

observed for pure cultures [9]. The formation of opaque 

zones around the colonies of the selected isolates is an 

indication of lipase production by the organisms. The 

culture was identified by morphological and molecular basis 

as Bacillus licheniformis & Bacillus pumilus and the 

Presence of cellulase and protease enzyme may help in 

degradation study [10]. Microbial lipases occupy a place of 

prominence among biocatalysts are used for remediation of 

vegetable oil-polluted sites [1]. 

The samples from the subculture plate (Fig. 1) were chosen 

to be smeared onto microscope slides for the identification 

of bacterial morphology. Under the light microscope, the 

sample was observed as gram negative, rod-shaped 

morphology (Fig. 2) by the gram staining process. The 
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biochemical tests results indicated that the isolated bacterial 

sample was characterized as Pseudomonas sp. The higher 

percentage of microbial biomass was recorded in Bushnell-

Haas medium supplemented with sunflower oil as carbon 

source and ammonium sulphate as nitrogen source.  

Among the three bacterial isolates Pseudomonas sp was 

identified as efficient diesel oil degrader [7]. In the 

optimization study, different substrate concentration 

revealed that, 1% of different types of vegetable oil (Neem 

oil, gingelly oil and coconut oil) support excellent growth 

(Table 1). However, the bacterial strains Pseudomonas sp. 

was able to tolerate increased in concentration. 

 

 
 

Fig 1: Bacterial isolates from oil mill contaminated soil sample 

 

 
 

Fig 2: Microscopic view of Pseudomonas sp. 
 

Table 1: Optimization study using broth dillution method 
 

Dilutions Pseudomonas sp Coconut oil Neem oil Gingelly oil 

10 -1 0.38 0.31 0.2 0.03 

10 -2 0.31 0.39 0.27 0.05 

10 -3 0.28 0.4 0.33 0.06 

10 -4 0.20 0.43 0.38 0.08 

10 -5 0.17 0.44 0.54 0.09 

 

Conclusions 

In conclusion, the obtained results showed that this isolate 

of Pseudomonas sp had high oil degrading efficiency. 

Therefore, we suggest that further research is done to 

determine the efficacy and viability of this isolate for longer 

periods in field or storage environments as a contact 

bioremediant in the area of oil mill comtaminated soil 

sample. Considering soil and environmental health, the 

enzymes obtained from Pseudomonas sp could be used as 

alternative biodegrading agents.  
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