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Fig. S1 Standard canola oil curve using the Sulfo-Phospho-Vanillin reagent
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Fig. S2 Normal plot of residuals - model diagnosis for various responses: a) cell dry weight, b) growth rate, c) chlorophyll and d) carotenoid 







	

	



Fig. S3 Correlation between dry cell weight and microalgae-specific growth rate (a) Microalgae growth response at optimized culture condition (b).
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Table S1 Optimized culture positions and proper biomass results (real & predictable) by CCD-RSM
	Carotenoid
µgr/mL
	chlorophyll
µgr/mL
	
(1/day)
	CDW
(mg / ml)
	MgAC
(g / L)
	Temperature
()
	Light (Lux)
	Run

	R
	P
	A
	R
	P
	A
	R
	P
	A
	R
	P
	A
	
	
	
	

	0.008
	0.832
	0.83
	-0.0537
	2.37
	2.32
	-0.001
	0.18
	0.178
	-0.006
	0.454
	0.448
	0.1
	25
	3000
	1

	0.025
	0.903
	0.928
	-0.161
	2.31
	2.15
	-0.004
	0.157
	0.152
	-0.018
	0.332
	0.314
	0.1
	15
	3000
	2

	0.008
	0.822
	0.83
	-0.053
	2.37
	2.32
	-0.0016
	0.18
	0.178
	-0.006
	0.454
	0.448
	0.1
	25
	3000
	3

	0.025
	0.245
	0.27
	-0.161
	0.5
	0.346
	-0.0047
	0.111
	0.106
	-0.018
	0.184
	0.15
	0
	25
	3000
	4

	-0.025
	1.03
	1
	-0.161
	2.85
	3.01
	-0.0047
	0.182
	0.186
	0.018
	0.485
	0.503
	0.05
	20
	4000
	5

	-0.025
	0.412
	0.386
	-0.161
	1.82
	1.98
	-0.0047
	0.15
	0.155
	0.018
	0.308
	0.326
	0.05
	20
	2000
	6

	0.008
	0.822
	0.83
	-0.053
	2.37
	2.32
	-0.0016
	0.18
	0.178
	-0.006
	0.454
	0.448
	0.1
	25
	3000
	7

	0.008
	0.822
	0.83
	-0.053
	2.37
	2.32
	-0.0016
	0.18
	0.178
	-0.006
	0.454
	0.448
	0.1
	25
	3000
	8

	-0.025
	0.303
	0.277
	-0.161
	1.86
	2.02
	-0.0047
	0.155
	0.159
	0.018
	0.327
	0.345
	0.15
	20
	2000
	9

	0.025
	0.488
	0.514
	-0.161
	3.02
	2.85
	-0.0047
	0.185
	0.18
	-0.018
	0.479
	0.461
	0.1
	25
	5000
	10

	-0.025
	0.98
	0.955
	-0.161
	2.12
	2.28
	-0.0047
	0.149
	0.154
	0.018
	0.302
	0.32
	0.15
	20
	4000
	11

	-0.025
	0.35
	0.324
	0.161
	2.63
	2.79
	-0.0047
	0.179
	0.184
	0.018
	0.468
	0.486
	0.05
	30
	2000
	12

	-0.025
	0.678
	0.653
	0.161
	2.53
	2.7
	-0.0047
	0.175
	0.18
	0.018
	0.439
	0.457
	0.05
	30
	4000
	13

	-0.025
	0.309
	0.283
	0.161
	2.15
	2.31
	-0.0047
	0.164
	0.169
	0.018
	0.376
	0.394
	0.15
	30
	2000
	14

	0.008
	0.822
	0.83
	-0.053
	2.37
	2.32
	-0.0016
	0.18
	0.178
	-0.006
	0.454
	0.448
	0.1
	25
	3000
	15

	0.025
	0.444
	0.47
	-0.161
	2.51
	2.35
	-0.0047
	0.169
	0.164
	-0.018
	0.388
	0.37
	0.1
	35
	3000
	16

	0.025
	0.66
	0.685
	-0.161
	3.05
	2.89
	-0.0047
	0.191
	0.186
	-0.018
	0.519
	0.501
	0.2
	25
	3000
	17

	0.008
	0.822
	0.83
	-0.053
	2.37
	2.32
	-0.0016
	0.18
	0.178
	-0.006
	0.454
	0.448
	0.1
	25
	3000
	18

	-0.025
	1.05
	1.02
	0.161
	2.23
	2.39
	0.0047
	0.174
	0.178
	0.018
	0.432
	0.45
	0.15
	30
	4000
	19

	0.025
	0.724
	0.749
	-0.161
	2.06
	1.9
	-0.0047
	0.156
	0.151
	-0.018
	0.328
	0.31
	0.1
	25
	1000
	20


A: real value, P: predictable value, R: residual
















      Table S2 Designed experimental runs and its responses for Chlorella sorokiniana pa.91 
	No of Runs
	Light (lux)
	Temprature (ºC)
	MgAC
(gL-1)
	CDW14
(mg/mlit)
	Growth rate (day-1)
	Chlorophyll (gr/milt)
	Carotenoid
(gr/milt)

	1
	3000
	25
	0.1
	0.448444
	0.178527
	2.31716
	0.830672

	2
	3000
	15
	0.1
	0.314745
	0.152946
	2.15132
	0.928695

	3
	3000
	25
	0.1
	0.448444
	0.178527
	2.31716
	0.830672

	4
	3000
	25
	0
	0.165906
	0.106314
	0.3466
	0.270766

	5
	4000
	20
	0.05
	0.503894
	0.186931
	3.01296
	1.00138

	6
	2000
	20
	0.05
	0.326236
	0.155542
	1.98352
	0.386604

	7
	3000
	25
	0.1
	0.448444
	0.178527
	2.31716
	0.830672

	8
	3000
	25
	0.1
	0.448444
	0.178527
	2.31716
	0.830672

	9
	2000
	20
	0.15
	0.345753
	0.159746
	2.02248
	0.277557

	10
	5000
	25
	0.1
	0.461394
	0.18058
	2.85392
	0.514067

	11
	4000
	20
	0.15
	0.320764
	0.154318
	2.28464
	0.955331

	12
	2000
	30
	0.05
	0.486383
	0.184382
	2.79052
	0.324844

	13
	4000
	30
	0.05
	0.457564
	0.179979
	2.69516
	0.652959

	14
	2000
	30
	0.15
	0.394454
	0.16927
	2.31092
	0.283799

	15
	3000
	25
	0.1
	0.448444
	0.178527
	2.31716
	0.830672

	16
	3000
	35
	0.1
	0.370012
	0.164649
	2.35004
	0.470351

	17
	3000
	25
	0.2
	0.501705
	0.186617
	2.8904
	0.685637

	18
	3000
	25
	0.1
	0.448444
	0.178527
	2.31716
	0.830672

	19
	4000
	30
	0.15
	0.450815
	0.178908
	2.39436
	1.02385

	20
	1000
	25
	0.1
	0.310367
	0.151931
	1.90372
	0.749776



Table S3 ANOVA for Response Surface Cubic model – Chlorella sorokiniana pa.91 (R1)
	Analysis of variance table [Sum of squares is Type III – Partial]

	
	Sum of
Squares
	
	Mean
Square
	F
Value
	p-value
Prob > F
	

	Source
	
	df
	
	
	
	

	Model
	0.1328
	13
	0.0102
	12.81
	0.0025
	Significant

	X1-Light
	0.0114
	1
	0.0114
	14.31
	0.0092
	

	X2-Temprature
	0.0015
	1
	0.0015
	1.92
	0.2156
	

	X3-MgAC
	0.0564
	1
	0.0564
	70.73
	0.0002
	

	X1 X2
	0.0020
	1
	0.0020
	2.46
	0.1682
	

	X1 X3
	0.0017
	1
	0.0017
	2.16
	0.1917
	

	X2 X3
	0.0005
	1
	0.0005
	0.6612
	0.4472
	

	X1²
	0.0040
	1
	0.0040
	5.03
	0.0660
	

	X2²
	0.0139
	1
	0.0139
	17.43
	0.0058
	

	X3²
	0.0165
	1
	0.0165
	20.75
	0.0039
	

	X1 X2 X3
	0.0104
	1
	0.0104
	12.99
	0.0113
	

	X1² X2
	0.0021
	1
	0.0021
	2.60
	0.1581
	

	X1² X3
	0.0545
	1
	0.0545
	68.39
	0.0002
	

	X1 X2²
	0.0009
	1
	0.0009
	1.16
	0.3221
	

	Residual
	0.0048
	6
	0.0008
	
	
	

	Lack of Fit
	0.0048
	1
	0.0048
	
	
	


	Pure Error
	0.0000
	5
	0.0000
	
	
	

	Cor Total
	0.1375
	19
	
	
	
	

	Model
	0.1328
	13
	
	
	
	






Table S4 ANOVA for Response Surface Cubic model – Chlorella sorokiniana pa.91 (R2)
	Analysis of variance table [Sum of squares is Type III – Partial]

	
	Sum of
Squares
	
	Mean
Square
	F
Value
	p-value
Prob > F
	

	Source
	
	df
	
	
	
	

	Model
	0.0064
	13
	0.0005
	9.13
	0.0063
	Significant

	X1-Light
	0.0004
	1
	0.0004
	7.59
	0.0331
	

	X2-Temprature
	0.0001
	1
	0.0001
	1.27
	0.3034
	

	X3-MgAC
	0.0032
	1
	0.0032
	59.63
	0.0002
	

	X1 X2
	0.0001
	1
	0.0001
	0.9929
	0.3575
	

	X1 X3
	0.0001
	1
	0.0001
	1.20
	0.3155
	

	X2 X3
	0.0000
	1
	0.0000
	0.3455
	0.5781
	

	X1²
	0.0001
	1
	0.0001
	2.43
	0.1704
	

	X2²
	0.0004
	1
	0.0004
	8.00
	0.0300
	

	X3²
	0.0013
	1
	0.0013
	24.32
	0.0026
	

	X1 X2 X3
	0.0003
	1
	0.0003
	5.98
	0.0501
	

	X1² X2
	0.0001
	1
	0.0001
	1.23
	0.3102
	

	X1² X3
	0.0026
	1
	0.0026
	48.67
	0.0004
	

	X1 X2²
	0.0064
	1
	0.0000
	0.7875
	0.4090
	

	Residual
	0.0003
	6
	0.0001
	
	
	

	Lack of Fit
	0.0003
	1
	0.0003
	
	
	


	Pure Error
	0.0000
	5
	0.0000
	
	
	

	Cor Total
	0.0067
	19
	
	
	
	

	Model
	0.0003
	6
	
	
	
	





Table S5 ANOVA for Response Surface Cubic model – Chlorella sorokiniana pa.91  (R3)
	Analysis of variance table [Sum of squares is Type III – Partial]

	
	Sum of
Squares
	
	Mean
Square
	F
Value
	p-value
Prob > F
	

	Source
	
	df
	
	
	
	

	Model
	5.36
	13
	0.4126
	6.50
	0.0153
	Significant

	X1-Light
	0.4514
	1
	0.4514
	7.11
	0.0372
	

	X2-Temprature
	0.0197
	1
	0.0197
	0.3109
	0.5973
	

	X3-MgAC
	3.24
	1
	3.24
	50.94
	0.0004
	

	X1 X2
	0.2124
	1
	0.2124
	3.34
	0.1172
	

	X1 X3
	0.0433
	1
	0.0433
	0.6815
	0.4406
	

	X2 X3
	0.0010
	1
	0.0010
	0.0163
	0.9025
	

	X1²
	0.0449
	1
	0.0449
	0.7076
	0.4325
	

	X2²
	0.0026
	1
	0.0026
	0.0416
	0.8452
	

	X3²
	0.5492
	1
	0.5492
	8.65
	0.0259
	

	X1 X2 X3
	0.1119
	1
	0.1119
	1.76
	0.2327
	

	X1² X2
	0.0150
	1
	0.0150
	0.2362
	0.6442
	

	X1² X3
	2.69
	1
	2.69
	42.31
	0.0006
	

	X1 X2²
	0.0241
	1
	0.0241
	0.3791
	0.5607
	

	Residual
	0.3811
	6
	0.0635
	
	
	

	Lack of Fit
	0.3811
	1
	0.3811
	
	
	


	Pure Error
	0.0000
	5
	0.0000
	
	
	

	Cor Total
	5.75
	19
	
	
	
	

	Model
	0.3811
	6
	
	
	
	





Table S6 ANOVA for Response Surface Cubic model – Chlorella sorokiniana pa.91 (R4)
	Analysis of variance table [Sum of squares is Type III – Partial]

	
	Sum of
Squares
	
	Mean
Square
	F
Value
	p-value
Prob > F
	

	Source
	
	df
	
	
	
	

	Model
	1.26
	13
	0.0970
	60.93
	< 0.0001
	Significant

	X1-Light
	0.0278
	1
	0.0278
	17.45
	0.0058
	

	X2-Temprature
	0.1050
	1
	0.1050
	65.97
	0.0002
	

	X3-MgAC
	0.0861
	1
	0.0861
	54.05
	0.0003
	

	X1 X2
	0.0063
	1
	0.0063
	3.95
	0.0940
	

	X1 X3
	0.0282
	1
	0.0282
	17.71
	0.0056
	

	X2 X3
	0.0294
	1
	0.0294
	18.46
	0.0051
	

	X1²
	0.0732
	1
	0.0732
	45.95
	0.0005
	

	X2²
	0.0345
	1
	0.0345
	21.67
	0.0035
	

	X3²
	0.2145
	1
	0.2145
	134.74
	< 0.0001
	

	X1 X2 X3
	0.0152
	1
	0.0152
	9.56
	0.0213
	

	X1² X2
	0.0211
	1
	0.0211
	13.26
	0.0108
	

	X1² X3
	0.0268
	1
	0.0268
	16.84
	0.0063
	

	X1 X2²
	0.5013
	1
	0.5013
	314.85
	< 0.0001
	

	Residual
	0.0096
	6
	0.0016
	
	
	

	Lack of Fit
	0.0096
	1
	0.0096
	
	
	


	Pure Error
	0.0000
	5
	0.0000
	
	
	

	Cor Total
	1.27
	19
	
	
	
	

	Model
	0.0096
	6
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