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ABSTRACT 

The aim of the present study was to investigate the cholesterol degrading potentiality of the bacterial isolates from ghee. The 
bacterial strains were isolated by using five different media such as Nutrient agar, MacConkey agar, Mannitol salt agar, Eosin 
Methylene blue agar, Pseudomonas agar base and Lactobacillus MRS. The six isolates were isolated and tested for cholesterol 
degradation potentiality by plate assay method using cholesterol at different concentration. The cholesterol degrading bacteria 
were cultured in different concentrations of cholesterol, pH, temperature and incubation period to optimize the growth. The 
bacterial isolates such as G1, G5 and G6 were utilized cholesterol and grown well in medium containing cholesterol at 1 mg/ml. In 
the optimization study, G6 isolate was found to utilize 1.0mg/ml concentration of cholesterol at pH7, temperature at 35°C and 24 
hrs incubation period. G6 isolate was able to utilize maximum quantity of cholesterol from the medium. The molecular identification 
of the isolates was confirmed the organism was Bacillus subtilis strain KAVK3 and the partial sequence was submitted to NCBI 
(Accession No: KP792774). Hence, Bacillus subtilis strain KAVK3has been reported as cholesterol degrading agent. 
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INTRODUCTION 

holesterol is a vital substance in the human body. 
Excess of cholesterol may lead to atherosclerosis 
and may cause a major risk for developing 

cardiovascular diseases and colon cancer1. The 
cholesterol levels could be decreased using beneficial 
microorganisms. 

The ability of bacteria to degrade cholesterol by members 
of the genera Arthrobacter, Brevibacterium, 
Corenybacterium, Mycobacterium, Streptomyces, 
Rhodococcus, Pseudomonas, Comamonas, Burkholderia, 
Chromobacterium and Shizophyllum2-6. Several researches 
indicated that consumption of dairy products with certain 
bacterial cultures could lower total plasma cholesterol 
and low-density lipoprotein cholesterol

1,7
. 

In human, consumption of fermented milk containing a 
Lactobacillus strain was reported to have a 
hypocholesterolemic (cholesterol-lowering) effect8. The 
dairy products fermented with the appropriate strains of 
bacteria might induce a decrease in the level of 
circulating cholesterol concentration

9
. 

Many experiments have been reported that in vitro and in 
vivo studies were to investigate the hypocholesterolemic 
effect of Lactic acid bacteria, especially strains of 
Lactobacillus and Bifidobacterium10,11,1. The degradation 
of cholesterol by a member of the genus Bacillus sp. has 
been reported recently. 

The Bacillus genus possess various biological characters 
includes gut viability, resistance to bile and acid, 
production of metabolites such as antimicrobial 
compounds, enzymes, essential amino acids and vitamins. 
The other health benefits of Bacillus include decrease in 

the level of cholesterol in blood12. The purpose of this 
study was to isolate the bacteria from ghee and to 
evaluate its action on cholesterol degrading effect. 

MATERIALS AND METHODS 

Isolation and Identification of the Bacteria 

The ghee sample was collected from the North Chennai, 
Tamil Nadu, India and stored at 4°C. It was spread plated 
using five different media such as Nutrient agar, 
MacConkey agar, Mannitol salt agar, Eosin Methylene 
blue agar, Pseudomonas agar base and Lactobacillus MRS 
agar and incubate at 37°C for 24 hours. 

The six bacterial cultures were isolated and identified 
based on physical and biochemical characteristics13. 

Growth of the Bacterial Isolates in the Presence of 
Cholesterol 

Nutrient medium containing cholesterol at various 
concentrations such as 0.2mg/ml, 0.4mg/ml, 0.6mg/ml, 
0.8mg/ml, 1.0mg/ml were prepared and the six isolates 
were inoculated and incubated at 37°C for 24 hours. 

Nutrient medium without cholesterol was used as control 
plate. 

The cholesterol degraded isolates at all the concentration 
were selected for optimization study. 

Optimization for the Utilization of Cholesterol at Various 
Parameters 

Optimization of G1, G5 and G6 bacterial isolates from 
ghee were optimized at various parameters such as 
different concentration of cholesterol, pH, temperature 
and incubation period. The cholesterol degrading ability 
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was checked by colorimetric reading, Optical density at 
650nm. 

The cholesterol degrading activity was calculated as 
follows: 

                                   

 
                                        

                      
 

Cholesterol Degrading Activity at Different 
Concentration of Cholesterol 

The cholesterol at different concentrations such as 
0.2mg/ml, 0.4mg/ml, 0.6mg/ml, 0.8mg/ml, 1.0mg/ml in 
10 ml nutrient broth were prepared and a loop full of 
selected G1, G5 and G6 isolates were inoculated and 
incubated at 37°C for 24 hours. 

The cholesterol degrading ability was observed by 
colorimetric reading, Optical density at 650nm. 

Cholesterol Degrading Activity at Different pH 

The cholesterol degrading activity was checked at 
different pH such as 2, 4, 5, 7 and 8 were used in 10 ml of 
nutrient broth containing cholesterol (1mg/ml). 

A loop full of bacterial isolates such as G1, G5 and G6 
were inoculated and incubated at 37°C for 24 hours. 

The cholesterol degrading ability was measured by 
colorimetric reading, optical density at 650nm. 

Cholesterol Degrading Activity at Different Temperature 

The cholesterol degrading activity at different 
temperature such as 20°C, 25°C, 30°C, 35°C and 45°C 
were maintained in 10 ml nutrient broth containing 
cholesterol (1mg/ml). 

A loop full of G1, G5 and G6 bacterial isolates were 
inoculated and incubated at respective temperature for 
24 hours. 

The cholesterol degrading ability at different temperature 
were recorded, optical density at 650nm. 

Cholesterol Degrading Activity at Different Incubation 
Time 

Different incubation time such as 1hr, 6hr, 12hr, 24 hr 
and 48hr were used to check the cholesterol degrading 
ability in 10 ml nutrient broth containing cholesterol 
(1mg/ml). 

A loop full of G1, G5 and G6bacterial isolates were 
inoculated and incubated at 37°C for 24 hours. 
Colorimetric reading, optical density at 650nm was 
measured. 

RESULTS AND DICUSSION 

The bacterial isolates from Ghee were assessed for 
cholesterol degrading potentiality. Nutrient agar, 
MacConkey agar, Mannitol salt agar, Eosin Methylene 
blue agar, Pseudomonas agar base and Lactobacillus MRS 
agar were used to isolate bacteria (Figure 1 and Table 1). 

The isolated bacteria were named as G1, G2, G3, G4, G5 
and G6. The isolated bacteria were identified based on 
physical and biochemical characteristics (Table 2). 

The administration of probiotic and prebiotic are effective 
in improving lipid profiles such as the reduction of serum 
total cholesterol, triglycerides, and low density 
lipoprotein

14,15
. 

Cholesterol degrading activities of the isolated bacteria 
were carried out in the nutrient agar medium containing 
cholesterol at different concentration (0.2mg/ml; 0.4 
mg/ml; 0.6 mg/ml; 0.8 mg/ml; 1.0 mg/ml) (Figure 2). 

According to Wang
1
, during bacterial growth the cells can 

remove cholesterol from media both by binding of 
cholesterol to living cells and by uptake of cholesterol 
into living cells. 

The isolate G1, G5 and G6 were able to utilize cholesterol 
at all the concentration and grown well in the nutrient 
medium were selected for further optimization study. 

The optimizations at various parameters such as different 
concentration of cholesterol, pH, temperature and 
incubation period were used to check the isolates for 
cholesterol degrading potentiality. 

G6 isolate was utilized cholesterol at 1mg/ml 
concentration as shown in Figure 3. At pH 7 maximum 
absorbance of cholesterol was observed for the isolate G6 
as shown in Figure 4. 

Temperature at 35°C and the incubation period was at 24 
hrs were showed the maximum absorbance of cholesterol 
of the isolate G6 (Figure 5&6). The molecular 
identification of G6 isolate 16S rRNA partial sequence was 
confirmed the isolate was Bacillus subtilis strain KAVK3 
and the sequence was submitted to NCBI (Accession No: 
KP792774). 

During fermentation of flatfish, Bacillus subtilis SFF34 
degraded cholesterol16. The result of the study proved 
that Bacillus subtilis strain KAVK3 was utilized cholesterol 
from the culture medium and it has been reported as 
cholesterol degrading agent. 

Table 1: List of Bacterial Isolates isolated from Different 
Medium 

Number of Bacterial Isolates 

S. No. Media Ghee 

1. Lactobacillus MRS Agar 2 

2. MacConkey Agar - 

3. Mannitol Salt Agar 1 

4. Eosin Methylene Blue Agar 1 

5. Pseudomonas Agar Base 1 

6. Nutrient Agar 1 

Total number of bacterial isolates 6 
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Lactobacillus MRS Agar 

 

MacConkey Agar Media 

 

Mannitol Salt Agar 

 

Eosin Methylene Blue Agar 

 

Pseudomonas Agar Base 

 

Nutrient Agar Media 

Figure 1: Different Media used for the Isolation of Bacteria from Ghee Sample 

Table 2: Identification of Bacterial Isolates isolated from Ghee Sample 

S. No. Cultural 
Characteristics 

G1 G2 G3 G4 G5 G6 

1. 

Colony 
Morphology 

White to light 
yellow, smooth, 
round colonies 

Yellow, 
circular, 
convex with 
entire margin 

Pale colour, 
shiny, mucoid 
colonies which 
have entire 
margin 

Green, 
mucoid 
colonies 
umbonate 
elevation 

White, 
mucilaginous, 
irregular, 
round shape 
with flat 
elevation  

Dry, flat, 
irregular, pale 
white colonies 
with lobate 
margin 

2. 
Gram’s Staining Gram Positive Gram Positive Gram Negative Gram 

Negative 
Gram 
Positive 

Gram Positive 

3. Catalase Test - + + + + + 

4. 
Oxidase Test 

- + - + + - 

5. 
Indole Test 

- - + - + - 

6. Methyl Red Test - - + - - - 

7. 
Voges-Proskauer 
Test - + - - - + 

8. 
Citrate 
Utilization Test - + - + +  

9. 
Identification of 
the Organism 

Lactobacillus sp. Micrococcus 
sp. 

Escherichia 
coli 

Pseudomonas 
sp. 

Bacillus sp. Bacillus sp. 

+ Positive, - Negative 
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G1 - Isolate 1 from Lactobacillus MRS Agar Medium; G2 - Isolate 2 from Mannitol Salt Agar Medium 

G3 - Isolate 3 from Eosin Methylene Blue Agar Medium; G4 - Isolate 4 from Pseudomonas Agar Base Medium 

G5 - Isolate 5 from Nutrient Agar Medium; G6 - Isolate 5 from Nutrient Agar Medium 

ISOLATE - G1 

 
Control 

 
0.2 mg/ml 

 
0.4 mg/ml 

 
0.6 mg/ml 

 
0.8 mg/ml 

 
1.0 mg/ml 

ISOLATE - G2 

 
Control 

 
0.2 mg/ml 

 
0.4 mg/ml 

 
0.6 mg/ml 

 
0.8 mg/ml 

 
1.0 mg/ml 

ISOLATE - G3 

 
Control 

 
0.2 mg/ml 

 
0.4 mg/ml 

 
0.6 mg/ml 

 
0.8 mg/ml 

 
1.0 mg/ml 

ISOLATE - G4 

 
Control 

 
0.2 mg/ml 

 
0.4 mg/ml 

 
0.6 mg/ml 

 
0.8 mg/ml 

 
1.0 mg/ml 

ISOLATE - G5 

 
Control 

 
0.2 mg/ml 

 
0.4 mg/ml 

 
0.6 mg/ml 

 
0.8 mg/ml 

 
1.0 mg/ml 

ISOLATE - G6 

 
Control 

 
0.2 mg/ml 

 
0.4 mg/ml 

 
0.6 mg/ml 

 
0.8 mg/ml 

 
1.0 mg/ml 

Figure 2: Screening of the cholesterol degrading bacteria isolated from ghee sample by plate assay method 
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Figure 3: Cholesterol degrading activity of the isolates at 
different concentration of cholesterol 

 
Figure 4: Cholesterol degrading activity of the isolates at 
different pH level 

 
Figure 5: Cholesterol degrading activity of the isolates at 
different temperature 

 
Figure 6: Cholesterol degrading activity of the isolates at 
different incubation time 

CONCLUSION 

Bacterial isolate from ghee were checked for cholesterol 
lowering potentiality. 

Among the six isolates, Bacillus subtilis strain KAVK3 (G6) 
isolate was able to utilize cholesterol from the culture 
medium at various optimized parameters. 

Hence we suggest that Bacillus subtilis strain KAVK3 has 
cholesterol degrading potentiality. 
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