Table TS1 Central composite design (CCD) of factors in coded levels with ethanol production as response
	Run Order
	Std. Order
	A: pH
	B: Incubation Period
	C: Inoculum size (v/v)
	D: Substrate concentration (w/v)
	Ethanol Production
	Predicted 
(Fitted) Values

	1
	25
	5.0
	72
	10
	30
	6.12
	6.037

	2
	3
	4.0
	120
	5
	20
	3.09
	3.163

	3
	10
	6.0
	24
	5
	40
	3.31
	3.585

	4
	16
	6.0
	120
	15
	40
	3.56
	3.745

	5
	24
	5.0
	72
	10
	40
	6.14
	6.158

	6
	2
	6.0
	24
	5
	20
	2.45
	2.559

	7
	23
	5.0
	72
	10
	20
	5.72
	5.537

	8
	20
	5.0
	120
	10
	30
	5.13
	5.122

	9
	17
	4.0
	72
	10
	30
	4.81
	5.133

	10
	9
	4.0
	24
	5
	40
	3.23
	2.898

	11
	8
	6.0
	120
	15
	20
	2.32
	2.484

	12
	19
	5.0
	24
	10
	30
	4.41
	4.553

	13
	1
	4.0
	24
	5
	20
	1.52
	1.527

	14
	15
	4.0
	120
	15
	40
	3.12
	3.004

	15
	12
	6.0
	120
	5
	40
	3.56
	3.591

	16
	22
	5.0
	72
	15
	30
	4.8
	4.916

	17
	18
	6.0
	72
	10
	30
	5.92
	5.466

	18
	6
	6.0
	24
	15
	20
	2.68
	2.558

	19
	11
	4.0
	120
	5
	40
	3.42
	3.430

	20
	13
	4.0
	24
	15
	40
	2.46
	2.437

	21
	5
	4.0
	24
	15
	20
	1.98
	2.366

	22
	21
	5.0
	72
	5
	30
	5.12
	5.099

	23
	26
	5.0
	72
	10
	30
	6
	6.037

	24
	14
	6.0
	24
	15
	40
	3.07
	2.834

	25
	4
	6.0
	120
	5
	20
	3.18
	3.020

	26
	7
	4.0
	120
	15
	20
	3.02
	2.883

	27
	44
	6.0
	72
	10
	30
	5.24
	5.359

	28
	40
	6.0
	24
	15
	40
	2.5
	2.727

	29
	49
	5.0
	72
	10
	20
	5.32
	5.430

	30
	33
	4.0
	120
	15
	20
	2.66
	2.776

	31
	48
	5.0
	72
	15
	30
	4.8
	4.809

	32
	38
	6.0
	120
	5
	40
	3.44
	3.484

	33
	34
	6.0
	120
	15
	20
	2.48
	2.377

	34
	39
	4.0
	24
	15
	40
	2.4
	2.330

	35
	51
	5.0
	72
	10
	30
	6.1
	5.930

	36
	29
	4.0
	120
	5
	20
	3.12
	3.056

	37
	52
	5.0
	72
	10
	30
	5.7
	5.930

	38
	35
	4.0
	24
	5
	40
	2.52
	2.791

	39
	36
	6.0
	24
	5
	40
	3.73
	3.478

	40
	32
	6.0
	24
	15
	20
	2.32
	2.451

	41
	50
	5.0
	72
	10
	40
	6
	6.051

	42
	27
	4.0
	24
	5
	20
	1.47
	1.420

	43
	30
	6.0
	120
	5
	20
	2.66
	2.913

	44
	31
	4.0
	24
	15
	20
	2.72
	2.259

	45
	47
	5.0
	72
	5
	30
	5.1
	4.992

	46
	41
	4.0
	120
	15
	40
	2.82
	2.897

	47
	37
	4.0
	120
	5
	40
	3.34
	3.323

	48
	45
	5.0
	24
	10
	30
	4.38
	4.446

	49
	28
	6.0
	24
	5
	20
	2.52
	2.452

	50
	42
	6.0
	120
	15
	40
	3.78
	3.638

	51
	43
	4.0
	72
	10
	30
	5.02
	5.026

	52
	46
	5.0
	120
	10
	30
	5.22
	5.015




Table TS2 Model summary
	R-Square
	98.27%

	R-Square Adjusted
	97.15%

	S (Root Mean Square Error)
	0.230644





Table TS3 Parameter estimates (coded units)
	Term
	Coefficient
	SE Coefficient
	T
	P
	VIF
	Tolerance

	Constant
	6.04
	0.07
	83.70
	0.00
	 
	 

	A: pH
	0.17
	0.04
	4.34
	0.00
	1.00
	1.00

	B: Incubation Period
	0.28
	0.04
	7.41
	0.00
	1.00
	1.00

	C: Inoculum size (v/v)
	-0.09
	0.04
	-2.38
	0.02
	1.00
	1.00

	D: Substrate concentration (w/v)
	0.31
	0.04
	8.07
	0.00
	1.00
	1.00

	AB
	-0.12
	0.04
	-2.98
	0.01
	1.00
	1.00

	AC
	-0.05
	0.04
	-1.23
	0.23
	1.00
	1.00

	AD
	0.08
	0.04
	2.00
	0.05
	1.00
	1.00

	BC
	-0.04
	0.04
	-1.10
	0.28
	1.00
	1.00

	BD
	-0.03
	0.04
	-0.80
	0.43
	1.00
	1.00

	CD
	-0.09
	0.04
	-2.31
	0.03
	1.00
	1.00

	ABC
	0.09
	0.04
	2.23
	0.03
	1.00
	1.00

	ABD
	0.10
	0.04
	2.43
	0.02
	1.00
	1.00

	ACD
	0.09
	0.04
	2.12
	0.04
	1.00
	1.00

	BCD
	0.16
	0.04
	3.98
	0.00
	1.00
	1.00

	ABCD
	0.02
	0.04
	0.44
	0.67
	1.00
	1.00

	AA
	-0.74
	0.10
	-7.24
	0.00
	2.16
	0.46

	BB
	-1.20
	0.10
	-11.77
	0.00
	2.16
	0.46

	CC
	-1.03
	0.10
	-10.11
	0.00
	2.16
	0.46

	DD
	-0.19
	0.10
	-1.86
	0.07
	2.16
	0.46

	Blocks_2
	-0.11
	0.06
	-1.67
	0.10
	1.00
	1.00





Table TS4 Analysis of Variance for model
	Source
	DF
	SS
	MS
	F
	P

	Blocks
	1
	0.148623
	0.148623
	2.794
	0.1047

	Model
	19
	93.353
	4.913
	92.362
	0.0000

	Error
	31
	1.649
	0.053197
	
	

	Lack of Fit
	29
	1.562
	0.053858
	1.235
	0.5451

	Pure Error
	2
	0.0872
	0.0436
	
	

	Total (Model + Error)
	51
	95.151
	1.866
	
	





