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                    Abstract
The optimization study on the synthesis of acrylamide-incorporated sodium methyl ester sulfonate (SMES) anionic surfactant from rice bran oil (RBO) was attained using design expert software, i.e., response surface methodology coupled with central composite design (CCD-RSM). The innovative mechanism for the preparation of anionic surfactant was also described in this study. The optimum conditions for two independent factors like bio-surfactant concentration and pH were provided by RSM and assured experimentally. The possible optimum outcomes obtained by RSM were bio-surfactant concentration (5.06 mg/L) and pH (10.31) provided lowest surface tension value (38.862 mN/ m), remarkable foam height (92.95 mm), desired separation time for kerosene (246 s), and benchmark wetting time for dye removal (21.30 min), respectively. The results were also confirmed using ANOVA (analysis of variance). The properties of bio-surfactant synthesized from optimum conditions provided by RSM software were also compared with the market’s existing sodium stearate and observed comparable results declaring its tremendous promise for detergent applications.
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