Instigation of indigenous thermophilic bacterial consortia for enhanced oil recovery from high temperature oil reservoirs
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Supporting information
Experiment 1: Evaluation of biosurfactant through oil spreading assay 
Methodology
The oil spreading method was used to quantify the amount of biosurfactant present in the crude cell free sample. A petri dish was filled with 30 ml of deionized water and 30 µl of crude oil was added on the water which forms oil film. 10µl of culture surfactant was poured on the surface of the oil film that serves as treated. 10 µl of deionized water was added on the surface of oil film which serves as control.
Result
The activity of biosurfactant was monitored as the diameter of clear zone was formed on the oil film (Fig. S1). It was clearly evident that the biosurfactant produced by TERIK was effective and can be capable of reducing interfacial tension between the oil-water and oil-rock.
Discussion
The presence of biosurfactant in the cell free extract can be monitored through the displacement of oil and formation of clearing zone. The diameter of the clearing zone on the oil surface correlates to surfactant activity also known as oil displacement activity. The oil spreading method is rapid and easy method. 
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S1Fig. Oil spreading assay represents clearing zone due to the activity of biosurfactant
Experiment 2: Estimation of biosurfactant through drop collapse method 
Methodology
In drop collapse method, two drops of crude oil was placed on tape and then on one drop water was placed (control) and on to other drop biosurfactant was placed (serves as treated). The change in drop size was monitored.
Result
The drop collapse assay is rapid, easy and requires small volume of sample. This assay has been applied several times for screening purposes. The drops of a cell suspension or of culture supernatant are placed on an oil coated surface. The drop of biosurfactant spread or even collapse because of the force or interfacial tension between the liquid drop and the hydrophobic surface was reduced. The polar water molecules are repelled from the hydrophobic surface and the drops remain stable (Fig. S2). The stability of drop depends on the surfactant concentration.
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Fig. S2 Drop collapse assay: biosurfactant drop was collapsed


Experiment 3: Detection of carbohydrate through molisch’s test 
Methodology
To detect the presence of carbohydrates in the biosurfactant, the solution was first treated with a strong acid that hydrolyze the carbohydrate to monosaccharide. A byproduct furfurals was formed which reacted with alpha-naphthol of Molisch’s reagent that results into purple ring. The positive control was glucose solution and sample (biosurfactant) was monitored for carbohydrates
Result
The results were clearly evident in Fig. S3 that represents purple ring in the glucose and biosurfactant sample isolated from TERIK. The presence of purple ring shows the presence of byproduct furfural formed during the hydrolysis of carbohydrate.
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Fig.S3 Qualitative test (Molisch’s Test) of biosurfactant
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