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Optimization of the quality improvement of coconut oil produced by PT. 

Pulau Sambu using activated carbon from palm oil fiber with response surface 

method (RSM) has been conducted in this study. The aims of the research were to 

determine the effect of temperature, the weight of adsorbent and the time contact 

on the adsorption process of copra oil from PT. Pulau Sambu into palm oil fiber 

charcoal with several variables such as acid number, color and saponification 

number values to determine a mathematical model and optimization process 

validation using RSM (Response Surface Method) method with CCD (Central 

Composite Design) and desirability function approach. Color measurement of 

coconut oil using a spectrophotometer. The computerizing model and 

experimental data were shown that optimum condition of purification process 

appeared at  66.6522oC, 0.27132 g adsorbent and 115.3548 minute for contact of 

time with successive codes -0.33478, 0.7132 and -0.15484. The coconut oils 

purification process on that condition were produced at 7.9642 mg/g for the acid 

number purification, 71.4541 for the percent color absorbance transmitance and 

259.9002 mg/g for the saponification number. Mathematical model of acid 

number obtained y = 7.98408 + 0.00835258 x1 – 0.0399384 x2 + 0.0243475 x3 + 

0.0795991 x1x1 + 0.0393039 x2x2 + 0.0400109 x3x3 + 0.0707375 x1x2 + 

0.0138375 x1x3 – 0.0135375 x2x3. Color mathematical model obtained y = 

72.1750 + 0.753689 x1 + 0.00789114 x2 – 0.727770 x3 – 0.897818 x1x1 – 

0.882266 x2x2 – 0.710605 x3x3 – 0.467463 x1x2 + 0.00278750 x1x3 + 1.19661 

x2x3. Mathematical model of saponification number obtained y = 260.0244 – 

0.778735 x1 + 2.46062 x2 – 1.22580 x3 – 6.60293 x1x1 – 4.42482 x2x2 – 4.13718 

x3x3 – 3.94451 x1x2 – 1.04356 x1x3 + 1.15336 x2x3. Based on the validation of the 

mathematical model obtained a regression value were 0.994, 0.996 and 0.998 

which showed a good match between the experimental data and the result of the 

modeling data with the global desirability value 0.8858. 
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