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Abstract. 

Use of hydrocarbons is being increased in different fields for various purpose which can 
pollute surrounding environment including fauna and flora of aquatic system. Certain 
microbes can degrade hydrocarbons by using it as substrate by producing compound known 
as biosurfactant. Present study aims to know the effect and activity of biosurfactant produced 
by Bacillus amyloliquifaciens.Prameter studied here are hydrocarbon degradation activity of 
purified biosurfactant on (Petrol, Diesel, Servo engine oil, Lubricant oil, paraffin oil, 
Glycerol, vegetable oil and kerosene) and emulsification activity of biosurfactant at different 
pH, salt concentration and temperature. 
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Introduction. 

Utilization of engine oil in automobiles is leading reason for hazardous effect on soil .When 
used engine oil is not discarded properly it can lead to harmful effects on aquatic ecosystem 
(Akintunde WO, 2015).Currently oil spillage is regarded as third most important source of 
pollutant in sea areas  (Wang, Liu, Guo, Lv, & Li, 2018).To protect aquatic ecosystem 
treatment of engine oil is required ,Although different physical ,chemical and biological 
methods are being used to remove hydrocarbon from contaminated areas in which biological 
approach also known as bioremediation is being used over physical and chemical method 
because it is less cost effective and ecofriendly (Arora, 2018) (Azubuike, Chikere, & 
Okpokwasili, 2016). Bioremediation exerts slow rate on degrading hydrocarbons (Patowary, 
Patowary, Kalita, & Deka, 2016).Different types of chemicals are also being used to treat 
such oil spillage one of operation is oil recovery (VD, 1989) in waterbodies oil spillage can 
lead to release of contaminants (Sujata SJ, 2016) (Moghimi H, 2017).Certain genus of 
Bacillus is able to degrade hydrocarbon present in engine oil by producing biosurfactant 
which are of different chemical composition and molecular weight and can enhance the 
availability of hydrophobic organic compound in engine oil (Marchut-Mikolajczyk O, 2018). 
Yalaoui-Guellal et al.2020, characterized biosurfactant structurally for their role in 
remediation of oil spills. Link between biosurfactant and hydrocarbon degradation was 
determined by Khan et al. 2017.In this study main purpose is kinetics study of purified 
biosurfactant produced by Bacillus amyloliquifacians (gram negative).Biosurfactant from 
different bacterial species have different role on hydrocarbons. Additional importance of 
biosurfactant is that it also efficient extreme temperature, pH and salt concentration this study 
aim to know the effectiveness of purified biosurfactant at different temperature, pH and 
salinity. 
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Materials and methodology. 

Inoculum.  
Bacillus amyloliquifaciens was isolated from waste sample (water drained after boiling corn 
supplemented with ghee) and identified based on morphological, microscopic biochemical 
characteristics and 16srRNA sequencing  .Isolated bacterial species was screened for ability 
to produce biosurfactant by performing emulsification assay, agar tolerance assay, hemolytic 
assay, drop collapse assay, oil spread assay. Growth of inoculum was performed by addition 
of loop full of bacterial culture into 5ml Nutrient broth (Shagufta SM, 2021) 
  
Biosurfactant production. 
250 ml Erlenmeyer flask containing 100 ml of media of following composition:1% w/v 
carbon source(potato peels),1% nitrogen source(ammonium chloride),0.2% ions (disodium 
hydrogen phosphate) and pH maintained at 8 were inoculated with inoculum of Bacillus 
amyloliquifaciens(Incubated at 37°C for 48 hours). After inoculating culture fermentation 
was incubated at room temperature for 20 days. 
 
Emulsification index. 
Emulsifying activity of biosurfactant was determined by emulsification index. For this assay 
2ml of cell free supernatant was added to 2 ml servo engine oil in test tube and vertex at high 
speed for 2 minute (Chandran P, 2010)  .Left in standing position for 24 hours. 
Emulsification index was calculated by following formula. 
Emulsification index EI24% = Height of emulsified layer /Total Height of liquid column × 
100. 
 
Extraction and recovery of biosurfactant. 
Acid precipitation and solvent recovery techniques were performed to recover biosurfactant 
from cell free supernatant (Bezza, 2010).For recovery broth was centrifuged at 5000rpm for 
20 minutes followed by acidifying cell free supernatant (pH 2.0) with 10N HCl and incubated 
4°C  overnight. After incubation Precipitates were collected by centrifugation at 5000rpm for 
15 minutes. Precipitates collected after centrifugation were treated with solvent mixture of 
chloroform and methanol in the ratio of 2:1.Biosurfactant was recovered after evaporating 
solvents. Recovered biosurfactant dissolved in distilled water to carry out kinetics study. 
  
Kinetics of purified biosurfactant. 
 

Hydrocarbons degradation activity. 

Activity of the biosurfactant were studied with different hydrocarbons like 
Petrol, Diesel, Servo engine oil, Lubricant oil, paraffin oil, Glycerol, vegetable oil and 
kerosene .Emulsification index of biosurfactant was performed with each hydrocarbons. 
Emulsification activity of biosurfactant were noted as E1% and E24%.  (Marchut-
Mikolajczyk O, 2018), (O. A. Agwu, 2012). 
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Study on activity of biosurfactant on lubricant oil at different salt 
concentration and pH. 
Salt concentration of biosurfactant studied were 5%, 10%, 15%, 20%, 25%, and 30% with 
sodium chloride salt. pH maintained at 1,2,4,6,8,10 and 12 (Vaishya, 2017) using sodium 
hydroxide and hydrochloric acid. Emulsification activity of biosurfactant at different salt 
concentration were noted as E1% and E24%. 
 
Activity of biosurfactant at different temperature. 
To know the best temperature at which purified biosurfactant gives highest activity 2ml of 
purified biosurfactant was taken in 4 test tubes then 2 ml of lubricant oil was added in each 
test tube, mixed at high speed in vortex mixer for 2 minutes after mixing tube were incubated 
at different temperature one tube at 37°C (in incubator), one at 29°C (room temperature), one 
at -18°C (freezer), one at -4°C (refrigerator) for 24 hours. After incubation emulsification 
activity of biosurfactant at different temperature were noted as E1% and E24%. 
   
Result. 
Biosurfactant produced by isolated bacteria were able to emulsify range of hydrocarbons 
,here highest emulsification activity observed with Lubricant oil, servo engine oil, diesel and 
vegetable oil (Table 1, Fig 1).Activity of biosurfactant observed at range of salt concentration 
at 5%, 10%.20%, 25% but best activity observed with emulsification index of 66% at 15% 
salt concentration (Table 2,fig 2).Activity of biosurfactant at different pH range (1-12) 
observed in which purified biosurfactant able to emulsify lubricant oil at different pH  
,maximum emulsification observed in the pH range of 6-8 whereas minimum activity 
observed at pH 1-4 (Table 3,Fig 3). Biosurfactant gives the emulsification activity at most of 
tested temperature except at -18°C, efficient activity of biosurfactant observed at 29 °C 
(Table 4, Fig 4). 
 
 
Table -1. Hydrocarbons degradation activity. 

Hydrocarbon E1% E24% 

Petrol 0% 0 
Diesel 0% 31% 
Servo engine oil 16% 58% 
Lubricant oil 14% 62% 
paraffin oil 1% 0% 
Glycerol 0% 0% 
vegetable oil 0% 22% 
kerosene 0% 1% 
 

Table-2.Activity of biosurfactant at different salt concentration. 

Salt concentration (%). E1% E24% 
0 13% 26% 
5 00% 14% 

10 02% 16% 
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15 10% 66% 
20 00% 28% 
25 01% 15% 
30 02% 10% 

 

Table-3.Activity of biosurfactant at different pH. 

pH E1% E24% 
1 7.5 % 25% 
2 7.5% 25% 
4 44% 37% 
6 57% 51% 
8 57% 50% 

10 50% 33% 
12 50% 33% 

 

Table-4.Activity of biosurfactant at different temperature. 

 Temperature E1% E24% 
37°C 65% 63% 
29°C 85% 66% 
-18°C 00% 00% 
-4°C 26% 85% 
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Fig,1.Hydrocarbon degradation activity. 
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Discussion. 
In this study biosurfatant produced by Bacillus amyloliquifaciens exhibits potential activity to 
degrade hydrocarbons like lubricant oil (E24%-62%) engine oil (E24%-58%) and diesel 
(E24%-31%),in the study performed by (Sandia Primeia, 2020) on bacterial 
consortia(Pseudomonadaceae, Xanthomonadacea, and Moxarelaceae, Alcaligenes) producing 
biosurfactant showed degradation activity on total petroleum hydrocarbons with 
emulsification activity of 10 to 50%,comparatively biosurfactant produced by Bacillus 
amyloliquifaciens exhibits more good activity against petroleum containing hydrocabons. 
Produced biosurfactant also tolerates salinity in the range of 5to 30% concentration in which 
maximum activity obtained at 15% salt concentration. Sarrubo et al. (2006) and Ilori et al. 
(2005) noted stability and activity at 5 to 10 % suggesting limited application of such 
biosurfactant in marine environment. Produced biosurfactsnt emulsify lubricant oil in the pH 
range of 1 to 12 maximum at pH 6-7 indicating its activity at range of acidic and basic 
condition same studies also observed with biosurfactant produced by   Rhodococcus sp 
showing activity at pH 6.2 to 7.2 (ABU, 1991).Whereas bioemulsifier activity of Bacillus 
cereus reported by (Cooper and Goldenberg, 1987) gets reduced at pH above 7.Observation 
for activity at different temperature indicates activity of biosurfactant at  temperature range -
4°C to 37°C. 
 
Conclusion. 
Results observed indicates activity of biosurfactant against hydrocarbons, stability at extreme 
pH, temperature and tolerance in salinity suggest our biosurfactant could be exploited in oil 
recovery, removal of oil contaminant ,treatment of oil spillage.  
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