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ABSTRACT 

Edible oil degrading microorganisms are useful for the `remediation of edible oil spillage  in the environment. 
Edible oil contains high lipid (oils and fats) concentration which inhibits the activity of microbes. But some 
microbes get acclimatized to the high lipid content and grow well in oil rich environment, degrading oil and feeding 

upon the lipid degradation products Bacterial strains were isolated to study the diversity of bacteria from waste 
edible oil contaminated soil sample which is collected from three different places and diluted up to four dilution 
and grew on nutrient media. The bacterial isolates were identified by morphological and physical observation. 
Differential media was used for identifying differential bacterial isolates and characterized by performing different 

biochemical tests. The strain was analysed with tributyrin, egg and oil to observe lipid degradation. The bacterial 
isolates  that showed clearing of egg agar media  is an indication of lipid degradation. 
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INTRODUCTION:- 
Fats, oils and greases (FOGs) are released into 
the environment together with wastewater 
derived from the food processing industry, 
restaurants and kitchens or by accidental spill 
of oils [1]. 
 Animal fats and vegetable oils are the main 
constituents of FOGs which contains a 
combination of glycerol and free fatty acids 
when hydrolysis takes place [2]. The 
wastewater  contains lipids such as edible oil 
and long-chain fatty acids [3]. Lipids present 
in wastewater are difficult to remove and 
degrade because they are do not dissolve 
easily in water. They are known to inhibit 
methanogenic processes [4]. Lipid metabolism 
involves several steps including emulsifying 
and degradation. After degradation pathway, 
lipids are broken down into glycerol and fatty 

acid(s). The fatty acid(s) are then converted to 
acetyl-CoA via the beta oxidation pathway and 
finally enter the TCA cycle. Clogging of 
wastewater pipes often occurs in lipid-
containing wastewater treatment systems due 
to the lipids present in the wastewater [5]. 
Microorganisms isolated from soil and water 
samples have the ability to catabolise and 
remove wastewater lipids [6]. For 
environmental conservation, microbial 
functions have been investigated with respect 
to their use in treating lipid-containing 
wastewater [7][8]. Many studies have examined 
the microbial degradation of edible oils [9][10] 
and numerous microorganisms capable of 
degrading FOGs have been identified and may 
be potential candidates for bio augmentation 
products 
The aims of this study were to (i) isolate the 
lipid-degrading bacteria from edible oil  

contaminated soil (ii) study characteristics of 
colonies, shape and lipid-degradation index 
and (iii) investigate the genetic diversity of 
lipid-degrading bacterial strains that have high 
ability of lipid-degradation in the environment 
 

MATERIALS AND METHODS:- 
Soil Sample:- 
Samples were collected from the three different 
edible oil stores located in Itwar ibaazarpeth, 
(oil market of Itwari,Nagpur ) Nagpur .These 
soil  samples are rich in edible oil. 
Such soil samples were collected from the 
following locations 
1. Shantilalchunnilal Tel Bhandar, Itwari, 
Nagpur 
2. Chunnilal and Chunnilal TelBhandar, 
KiranaOli, Itwari, Nagpur 
3. Anand Tel Bhandar, Itwari,Nagpur 

The locations had no grasses growing on them 
and soil samples were collected at three 
different locations at each oil godown. The 
soils were characterized by hardened surfaces 
and blackish and brownish in colour. The 
edible oil contaminated soil samples were 
collected in plastic bags 
 
Isolation of bacterial isolates:- 
The samples were serial diluted up to 4 
dilutions and grew on nutrient agar medium 
by spread plate method. The grown bacterial 
colonies were isolated on the basis of their 
appearance (size, colour and shape) and 
physical characters and sub-cultured on 
nutrient rich media at 37˚C 
 
Identification of bacterial isolates:- 
Gram staining: 
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Isolates were observed for Gram reaction by 
Gram staining  
 
Growth on Differential and selective media: 
The different isolates of bacterial culture was 
grown on different selective media like 
Mannitol salt agar, EMB agar and MacConkey 
agar to identify the bacterial isolates 
 
Biochemical tests : 
Biochemical tests were performed by using 
mother culture of bacterial isolates which were 
isolated from waste edible oil contaminated 
soil. The following biochemical tests were 

performed: carbohydrate test (lactose and 
dextrose ), citrate test, indole test, triple sugar 
iron agar test, methyl red test, VP test, 
hydrogen sulphide test, urease test, gelatin 
test, litmus test, 
 
Tributyrin egg yolk agar test: 
Tributyrin agar base and egg yolk was 
prepared and isolated bacterial culture were 
streaked on medium and incubated for 24 hr 
at 37˚C in incubator and were observed for 
lipid degradation 
 

Results and Discussion  

Tributyrin test is the test for lipid degradation 
and all the isolates obtained from the edible oil 
contaminated soil samples gave the tributyrin 
test positive with egg yolk as the tributyrin 
rich source. These organisms can be used for 
degrading oil spills that pose environmental 
hazards .Based on the biochemical tests for 
characterization Proteus vulgaris 
,Pseudomonas aeruginosa , Staphylococcus 
aureus ,  Micrococcus luteus and Bacillus 
cereus were found to be the organisms 
involved in lipid degradation. 
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Table no.1 showing gram reaction and growth on differenctial media  
 

SAMPLE 
(Isolates) 

AGAR SLANT CULTURAL 
CHARACTERISTICS 

GRAM 
STAINING 

 
DIFFERENCTIAL MEDIA 

 

MacConkey Mannitol salt agar 
Starch 

agar 
EMB 

A 
thick light yellow white 

abduntant viscous 
+ rod purple 

no growth no colour 
change 

+ 
growth 

transparent 

B 
thin  grayish growth 

somewhat transparent growth 
+ cocci no growth 

growth partial colour 
change 

+ 
growth 

no growth 

C thick smooth golden growth + rod whitish yellow 
no growth no colour 

change 

+ 

growth 
transparent 

D 
thick White waxy growth 

abundant 
_ cocci No growth 

no growth no colour 
change 

+ 
growth 

no growth 

E 
Thick grayish growth smooth 

abundant 
+ rod no growth 

no growth  no colour 
change 

+ 
growth 

spotted red 

F 
thick smooth shiny waxy 

grayish growth 
_ cocci pink 

growth complete 
colour change 

_ no 
growth 

purple 

G 
smooth thick transparent 

growth 
_ cocci pink 

growth 3/4th  colour 
change 

+ 
growth 

blue/violet 

H 
thick abundant whitish 

growth 
_ cocci transparent 

no growth no colour 
change 

_ no 
growth 

ink blue 

I 
golden growth thick smooth 

abundant 
+ rod Ink  blue growth colour change 

+ 
growth 

brown/ gray 

 

Table no. 2 :  Results of different biochemical tests 
 

Sampl
e 

Carbohy-
drate 

Dextrose 

Carbo
hy-

drate 

lactose 

Citrate indole 
Triple 
Sugar 

Iron 

Methyl 
Red 

VP-
test 

Hydr
ogen 
sulfid

e 

Urease gelatin 
Litmus 
milk 

Tributyrin test 

oil Egg 

A 
 

+ 
_ 

_ 
 

(green) 

+ _ _ + + 
_ 

no 

colour 
_ _ _ + 

B _ _ _ _ 
+ 

alkaline 
_ _ 

 

+ 

_ no 

change 
_ _ + + 

C 
 
+ 

 
+ 

_ 
 

(green) 

_ 
 
+ 

 
+ 

_ _ 
+ 

Yellow 
 
+ 

Acid + 

alkalin
e 

reducti
on 

+ + 

D 
 
_ 

 
_ 

+ 
(blue) 

- _ _ + + 
+ 

Slight 

change 

 
_ 

Acid _ + 

E 
 
_ 

 
_ 

_ 

 
(green) 

_ 
+ 

alkaline 
 
+ 

 
_ 

 
_ 

_ 

no 
change 

 
+ 

Acid 
+curd 

+ + 

F 
 

+ 

 

+ 

+ 

(blue) 

 

+ 

+ 
Acid 

+gas 

 

+ 

 

_ 

 

_ 

 
+ 

Yellow 

_ 
Acid + 

curd 
+ + 

G 
 
+ 

 
+ 

_ 
(green+
blue) 

 
_ 

+ 
acid 

 
+ 

 
+ 

 
_ 

+ 
Yellow 

_ Acid _ + 

H _ 
 
+ 

+ 
(blue) 

 
_ 

+ 
acid 

 
_ 

 
_ 

 
_ 

+ 

Slight 
change 

(yellow) 

 
_ 

Acid + + 

I 
 
+ 

 
+ 

 

+ 
(blue) 

 
_ 

 

+ 
acid 

+gas 

 
+ 

 
_ 

 
+ 

 

+ 
Yellow 

 

+ 
 

 

Acid + 
curd 

_ + 

 

 

 

Fig:  showing the positive result of tributyrin egg agar test on 
tributyrin egg agar medium where clearance was observed  around 
the bacterial colonies  


