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The factors that most influence the response variable is the quadratic effect of the corn 

steep liquor; the effect of the linear interaction between the waste cooking oil and the corn steep 

liquor; quadratic effect of residual frying oil and the linear effect of corn steep liquor. It is also 

remarkable that the lack of adjustment was not significant, which indicates that the proposed 

mathematical model fits well the observed and predicted data (Figure S1). 

 

The results showed the capacity of the emulsifier  was retained under extreme variation in 

salinity concentrations (0–50 g NaCl L−1), pH (3–10) and different temperatures (25–121 °C), as 

well as pH indicated remarkable stability.  

 

 

Figure S1. Normality chart of the residues. (A) EA in canola oil and (B) EA in burnt engine oil 
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Figure S2. Toxicity test of the bioemulsifier using Artemia salina as a bioindicator. 

 

 

Figure S3. Phytotoxity test of the bioemulsifier using Chlorella vulgaris as a bioindicator. 

These results demonstrate the hydrophobic tail composition and the molecule showed 

carbohydrate–protein–lipid complexes. The confirmation of carbohydrate, protein and fatty 

acid components in the isolated bioemulsifier confers upon them better emulsifying potential 

and ability to stabilize emulsions (Figure S4). 

 



 

Figure S4. Fourier Transform Infrared (FT-IR) spectrum of Mucor circinelloides UCP0001 

bioemulsifier 

 


