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Supplementary Table 1. Analysis of Variance for Yield for response surface modeling showing linear, quadratic and interaction relations and coefficient for model prediction.
	Source
	Sum of Squares
	Df
	CE
	F-Ratio
	P-Value

	Model
	
	
	β0
	 0.97
	
	

	T (°C)
	3.08
	1
	β1
	-1.63 x 10-2
	1090.86
	0.0001*

	t (min)
	0.14
	1
	β2
	-4.49 x 10-2
	51.03
	0.0056*

	T2
	0.28
	1
	β1,2
	 2.31 x 10-4
	99.71
	0.0021*

	T x t
	6.00  x 10-2
	1
	β1,1
	 3.26 x 10-4
	21.25
	0.0192*

	t2
	2.66  x 10-2
	1
	β2,2
	 1.00  x 10-2
	9.44
	0.0545

	Lack-of-fit
	5.13  x 10-2
	3
	
	0.01
	0.0867

	Pure error
	8.47  x 10-3
	3
	
	
	

	Total (corr.)
	3.75
	11
	
	
	














Df (degree of freedom)
CE (coefficients of regression equation)
* Denotes statistical differences (p < 0.05)

R-squared = 98.4092 percent
R-squared (adjusted for d.f.) = 97.0835 percent
Standard Error of Est. = 0.0531507
Mean absolute error = 0.0630556
Durbin-Watson statistic = 1.81138 (P=0.2120)
Lag 1 residual autocorrelation = 0.0694386


Supplementary Table 2. Analysis of Variance for AChE for response surface modeling showing linear, quadratic and interaction relations and coefficient for model prediction.
	Source
	Sum of Squares
	Df
	CE
	F-Ratio
	P-Value

	Model
	
	
	β0
	 352.67
	
	

	T (°C)
	12439.70
	1
	β1
	-6.46
	78.54
	0.0030*

	t (min)
	390.43
	1
	β2
	-0.62
	2.46
	0.2144

	T2
	15692.80
	1
	β1,2
	5.45 x 10-2
	99.07
	0.0022*

	T x t
	3445.69
	1
	β1,1
	-7.82 x 10-2
	21.75
	0.0186*

	t2
	666.76
	1
	β2,2
	 0.15 
	4.21
	0.1325

	Lack-of-fit
	681.07
	3
	
	1.43
	0.3872
	

	Pure error
	475.18
	3
	
	
	

	Total (corr.)
	38262.60
	11
	
	
	















Df (degree of freedom)
CE (coefficients of regression equation)
* Denotes statistical differences (p < 0.05)

R-squared = 96.9781 percent
R-squared (adjusted for d.f.) = 94.4599 percent
Standard Error of Est. = 12.5855
Mean absolute error = 8.13819
Durbin-Watson statistic = 2.21676 (P=0.4881)
Lag 1 residual autocorrelation = -0.151989


Supplementary Table 3. Analysis of Variance for BChE for response surface modeling showing linear, quadratic and interaction relations and coefficient for model prediction.
	Source
	Sum of Squares
	Df
	CE
	F-Ratio
	P-Value

	Model
	
	
	β0
	 242.56
	
	

	T (°C)
	1148.17
	1
	β1
	-2.89
	13.91
	0.0336*

	t (min)
	11.48
	1
	β2
	-1.21
	0.14
	0.7339

	T2
	2919.42
	1
	β1,2
	 2.35 x 10-2
	35.38
	0.0095*

	T x t
	246.49
	1
	β1,1
	-2.09 x 10-2
	2.99
	0.1824

	t2
	117.48
	1
	β2,2
	 6.63 x 10-2
	1.42
	0.3186

	Lack-of-fit
	139.85
	3
	
	0.56
	0.6747
	

	Pure error
	247.56
	3
	
	
	

	Total (corr.)
	5649.31
	11
	
	
	













Df (degree of freedom)
CE (coefficients of regression equation)
* Denotes statistical differences (p < 0.05)

R-squared = 93.1422 percent
R-squared (adjusted for d.f.) = 87.4274 percent
Standard Error of Est. = 9.08419
Mean absolute error = 4.8875
Durbin-Watson statistic = 1.71674 (P=0.1633)
Lag 1 residual autocorrelation = 0.12761



Supplementary Table 4. Analysis of Variance for LOX for response surface modeling showing linear, quadratic and interaction relations and coefficient for model prediction.
	Source
	Sum of Squares
	Df
	CE
	F-Ratio
	P-Value

	Model
	
	
	β0
	 148.78
	
	

	T (°C)
	7350.00
	1
	β1
	-1.27
	369.59
	0.0003*

	t (min)
	48.73
	1
	β2
	 2.01
	2.45
	0.2154

	T2
	220.82
	1
	β1.2
	 6.47 x 10-3
	11.10
	0.0446*

	T x t
	309.76
	1
	β1.1
	-2.43 x 10-2
	15.58
	0.0290*

	t2
	1.12
	1
	β2.2
	-6.50 x 10-3
	0.06
	0.8272

	Lack-of-fit
	569.10
	3
	
	9.54
	0.0482*
	

	Pure error
	59.66
	3
	
	
	

	Total (corr.)
	8575.12
	11
	
	
	














Df (degree of freedom)
CE (coefficients of regression equation)
* Denotes statistical differences (p < 0.05)

R-squared = 92.6676 percent
R-squared (adjusted for d.f.) = 86.5573 percent
Standard Error of Est. = 4.45945
Mean absolute error = 6.03333
Durbin-Watson statistic = 2.08071 (P=0.3865)
Lag 1 residual autocorrelation = -0.145525


Supplementary Table 5. Analysis of Variance for ABTS for response surface modeling showing linear, quadratic and interaction relations and coefficient for model prediction.
	Source
	Sum of Squares
	Df
	CE
	F-Ratio
	P-Value

	Model
	
	
	β0
	135.09
	
	

	T (°C)
	4907.76
	1
	β1
	-2.55
	692.29
	0.0001*

	t (min)
	13.80
	1
	β2
	-0.62
	1.95
	0.2573

	T2
	1094.85
	1
	β1.2
	1.44 x 10-2
	154.44
	0.0011*

	T x t
	0.40
	1
	β1.1
	-2.66 x 10-4
	0.01
	0.9449

	t2
	3.92
	1
	β2.2
	1.21 x 10-4
	0.55
	0.5110

	Lack-of-fit
	17.48
	3
	
	0.82
	0.5621
	

	Pure error
	21.27
	3
	
	
	

	Total (corr.)
	6245.61
	11
	
	
	













Df (degree of freedom)
CE (coefficients of regression equation)
* Denotes statistical differences (p < 0.05)

R-squared = 99.3795 percent
R-squared (adjusted for d.f.) = 98.8625 percent
Standard Error of Est. = 2.54137
Mean absolute error = 1.46458
Durbin-Watson statistic = 2.11807 (P=0.4139)
Lag 1 residual autocorrelation = -0.0937465


Supplementary Table 6. Analysis of Variance for ROS for response surface modeling showing linear, quadratic and interaction relations and coefficient for model prediction.

	Source
	Sum of Squares
	Df
	CE
	F-Ratio
	P-Value

	Model
	
	
	β0
	 7.12
	
	

	T (°C)
	9.50
	1
	β1
	-8.02 x 10-2
	49.81
	0.0058*

	t (min)
	0.38
	1
	β2
	 9.12 x 10-2
	2.02
	0.2505

	T2
	1.20
	1
	β1,2
	 4.77 x 10-4
	6.30
	0.0869

	T x t
	0.23
	1
	β1,1
	-6.46 x 10-4
	1.23
	0.3478

	t2
	1.08 x 10-2
	1
	β2,2
	-6.37 x 10-4
	0.06
	0.8269

	Lack-of-fit
	0.53
	3
	
	0.93
	0.5233
	

	Pure error
	0.57
	3
	
	
	

	Total (corr.)
	12.50
	11
	
	
	











Df (degree of freedom)
CE (coefficients of regression equation)
* Denotes statistical differences (p < 0.05)

R-squared = 91.17 percent
R-squared (adjusted for d.f.) = 83.8117 percent
Standard Error of Est. = 0.43673
Mean absolute error = 0.253472
Durbin-Watson statistic = 2.52709 (P=0.7165)
Lag 1 residual autocorrelation = -0.273983



Supplementary Table 7. Analysis of Variance for RNS for response surface modeling showing linear, quadratic and interaction relations and coefficient for model prediction.
	Source
	Sum of Squares
	Df
	CE
	F-Ratio
	P-Value

	Model
	
	
	β0
	 2563.64
	  
	

	T (°C)
	1600.67
	1
	β1
	-44.13
	0.48
	0.5401

	t (min)
	2521.50
	1
	β2
	-74.96
	0.75
	0.4505

	T2
	517734.00
	1
	β1,2
	 0.31
	153.77
	0.0011*

	T x t
	28900.00
	1
	β1,1
	 0.22
	8.58
	0.0610

	t2
	65835.40
	1
	β2,2
	 1.57
	19.55
	0.0215*

	Lack-of-fit
	43619.70
	3
	
	4.32
	0.1303
	

	Pure error
	10100.80
	3
	
	
	

	Total (corr.)
	881725.00
	11
	
	
	












Df (degree of freedom)
CE (coefficients of regression equation)
* Denotes statistical differences (p < 0.05)

R-squared = 93.9073 percent
R-squared (adjusted for d.f.) = 88.8301 percent
Standard Error of Est. = 58.0251
Mean absolute error = 59.125
Durbin-Watson statistic = 2.07308 (P=0.3810)
Lag 1 residual autocorrelation = -0.0765863



Supplementary Table 8. PLE conditions, desirability, predicted response values at the optimum predicted by the model and experimental response values for the selected optimum (PLE100).

	
	Predicted Optimum
	PLE100
	
	

	T (ºC)
	96.4576
	100
	
	

	t (min)
	29.8486
	30
	
	

	Desirability
	0.83579
	0.812479
	
	

	Response
	
	
	
	

	Yield
	2.0
	2.1
	±
	0.2

	AChE
	133.2
	137.1
	±
	8.1

	BChE
	145.4
	147.0
	±
	7.5

	LOX
	72.9
	76.1
	±
	10.4

	ABTS
	13.9
	13.5
	±
	0.8

	ROS
	4.1
	4.4
	±
	0.4

	RNS
	1136.5
	1199
	±
	98








Supplementary Table 9. Multiple response optimization

	PLE Extract
	
	
	
	
	
	
	
	Predicted
	Observed

	
	Temp (ºC)
	Time (min)
	Yield
	AChE
	BChE
	LOX
	ABTS
	ROS
	RNS
	Desirability
	Desirability

	1
	100
	10
	1.59
	181.3
	160.1
	75.3
	16.5
	4.02
	872
	0.655323
	0.669267

	2
	62.5
	20
	0.78
	132.4
	120.9
	102.4
	23.2
	4.92
	404
	0.437383
	0.442697

	3
	62.5
	20
	0.7
	121.2
	131.4
	98.3
	22.8
	5.37
	493
	0.437383
	0.384079

	4
	62.5
	30
	1.13
	133.0
	143.0
	95.7
	24.0
	4.42
	480
	0.515791
	0.578039

	5
	62.5
	10
	0.79
	113.6
	139.9
	115.4
	27.5
	4.61
	671
	0.403552
	0.415277

	6
	62.5
	20
	0.66
	102.1
	138.6
	106.8
	26.5
	4.58
	513
	0.437383
	0.365089

	7
	25
	30
	0.46
	298.2
	190.2
	161.4
	72.9
	7.3
	1060
	0.0
	0.0

	8
	100
	30
	2.13
	137.1
	147.0
	76.1
	13.5
	4.39
	1199
	0.812479
	0.0

	9
	62.5
	20
	0.75
	115.8
	119.4
	96.9
	20.0
	4.37
	403
	0.437383
	0.456824

	10
	100
	20
	1.91
	150.0
	153.9
	78.0
	18.2
	3.9
	841
	0.778135
	0.787849

	11
	25
	20
	0.46
	218.4
	181.9
	152.6
	71.4
	6.6
	877
	0.0
	0.053776

	12
	25
	10
	0.41
	225.0
	171.9
	125.4
	75.5
	5.96
	1073
	0.0437135
	0.0



This procedure helps determine the combination of experimental factors which simultaneously optimize several responses. The output also shows the desirability function evaluated at each point in the design.  Among the design points, maximum desirability is achieved at run 8 (PLE100).  
	
B) IC50 AChE (µg/ml)
A) Extraction yield
C) IC50 BChE (µg/ml)
D) IC50 LOX (µg/ml)
F) IC50 RNS (µg/ml)
E) IC50 ROS (µg/ml)
G) IC50 ABTS (µg/ml)























Supplementary Figure 1. Response surfaces of each response variables and their corresponding Standardized Pareto charts. 








[image: ]	Supplementary Figure 2. Desirability response surface to optimize all response variables.
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[bookmark: _GoBack]Supplementary Figure 3. The enzymes Lipoxygenase, AChE and BChE docking complexes with different ligands, the controls, that are commonly known inhibitors, and the new complexes performed with different terpenoids. In red colour are the different binding energies acquired. 
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