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Abstract:  
Supercritical fluid extraction (SFE) using carbon dioxide as a solvent is one of the non-conventional 
method recently used in extraction. Carbon dioxide is used as a solvent in this extraction because it is a 

non-toxic solvent. From the previous study, Annona Muricata Leaves have effectiveness as an anti-

inflammatory, anticancer and also antioxidant. Response Surface Methodology (RSM) and Artificial 
Neural Network (ANN) were used in this research to investigate and compare the performance of RSM 

and ANN in optimization total yield, antioxidant activity and total phenolic content from extract of 

Annona Muricata Leaves using SFE technique.  All the responses (optimization total yield, antioxidant 

activity and total phenolic content) were modeled and optimized as functions of four independent 
parameters with were temperature, pressure, size of particle and percentage of co-solvent using RSM and 

ANN. the coefficient of determination (R2) and root mean square error (RMSE) were employed to 

compare the performance of both modelling tools.  From the results, ANN show higher predictive 
potential compare to RSM with higher correlation coefficient 0.9594, 0.9876, 0.917 for total yield, 

antioxidant activity and total phenolic content respectively. ANN also shows the lower RMSE compare to 

RSM with 0.461 for total yield, 0.998 for antioxidant activity and 23.697 for total phenolic content.   
Thus, as conclusion ANN model could be a better alternative in data fitting for SFE for extraction of total 

yield, antioxidant activity and total phenolic content from Annona Muricata Leaves. 
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Objectives:  

• To optimize the optimal process condition for the extraction of Annona Muricata Leaves via 

supercritical fluid extraction (SFE) using response surface methodology (RSM). 

• To model, artificial neural network (ANN) for Annona Muricata Leaves and compare with RSM. 

 

Methodology: 
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Results: 

ANN model 

         
Figure 3-2: (a) Post regression analysis with Lavenberg-Marquardt (LM) algorithm (b) The Best 

Validation Performance for network 4-10-3 (c) Optimized ANN network [4-10-3] model 
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RSM model 

   
Figure 3-1: ANOVA for regression model (a) total yield (b)antioxidant activity (c)total phenolic 

compound  

Table 3-2: Comparison between RSM and ANN model in terms of R2 and RMSE 

 

Conclusion: 

 

For the conclusion in this study, the suggested optimum condition of maximum extraction of 

total yield (11.0557%), antioxidant activity (49.2147%) and total phenolic content (329.476 mg 

Gallic acid/L) were at temperature = 59.9964℃, pressure= 282.001 bar, particle 

size=499.9815μm, and percentage of co solvent= 29.9%. The optimum condition was verified by 

conducted verification analysis and all the percentage of error was less than 5%. Thus it shows 

that the optimum condition suggested by RSM model was reliable. The SFE parameters of 

extraction of total yield, antioxidant activity and total phenolic content had been optimized by 

comparing results from RSM and ANN modelling. The coefficient of determination (R2) and 

root mean square error (RMSE) were employed to compare the performance of both simulation 

tools. Based on the results, ANN model shows the higher predicative potential compared to RSM 

model which the value of (R2=0.9594, 0.9876 and 0.917) respectively and the value of (RMSE= 

0.461, 0.998 and 23.697) respectively.  Thus, ANN model could be a better alternative in data 

fitting for SFE for extraction of total yield, antioxidant activity and total phenolic content from 

Annona Muricata Leaves. 

 

Parameter RSM ANN 

Total 

Yield  

Antioxidant 

Activity  

Total 

Phenolic 

Content  

Total 

Yield  

Antioxi

dant 

Activity  

Total 

Phenolic 

Content  

R2 0.9382 0.9536 0.900 0.9594 0.9876 0.917 

RMSE 0.571 1.871 28.072 0.461 0.998 23.697 
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