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The aim of this work was to evaluate lipase activity in hydrolysis reactions using acetone powders from dormant castor bean seeds as biocatalyst. Reaction media contained 5 mL of acetate buffer (pH 4.4) and 5 mL of an emulsion of arabic gum:water solution (surfactant) and high oleic sunflower oil (substrate). The emulsion composition was determined by the chosen experimental design. A Box-Behnken experimental design was used with a total of 36 runs performed in a random order with 6 replicates at the center point. The levels of each independent variable were chosen based on prior experiments and bibliographic references. Analyzed parameters and their corresponding ranges were: A, amount of lipase powder (0.05-0.15 g); B, arabic gum:water solution ratio (0-6% p/p); and C, oil (0.16-0.5 g Oil/g arabic gum:water solution). Other reaction parameters were fixed (37 ºC, 2 h). The experimental response R was lipase activity (mmol FFA / g Oil · g Lipase · h) where FFA stands for free fatty acids. FFA were determined by GC after a solvent extraction from the reaction system. Results were analyzed using Design-Expert 7.0.0 software. The obtained model was significant (p<0.0001, lack of fit not significant) as well as A, B, C, AB, AC, A2, and B2 terms of final equation (P<0.0255). Using a square root transformation of R the final equation was R1/2 = 41.13 - 345.93 A - 8.18 B + 49.92 C + 27.73 AB - 157.02 AC -1.90 BC + 898.35 A2 + 0.55 B2. Results showed that lipase activity increased using low enzyme and surfactant concentration but high substrate content in the media. Optimization (maximization of R) resulted in a maximal activity point located at the edge of the response surface. This means that no local maximum was found within the parameters’ ranges used and more assays need to be done. Anyway, parameters values for the maximum found were A= 0.05 g, B= 0% and C=0.5 for which predicted activity calculated with the model equation was 2219 mmol FFA / g Oil · g Lipase · h. This theoretical point was then validated in the lab where a value of 2139±340 mmol FFA / g Oil · g Lipase · h was found. Since maximal theoretical activity agreed with maximal experimental activity, it can be said that the model offers a relatively good prediction of experimental assays. 
  


