Table S1. Factors and levels selected for the Plackett–Burman design (PBD) experiment.
	Variable Code
	Factor
	Unit
	Low Level (-1)
	High Level (+1)

	A
	Jaggery (Stock A)a
	mL
	1.25
	2.50

	B
	Peptone (Stock B)a
	mL
	1.67
	2.50

	C
	MgSO₄ (Stock C)a
	mL
	0.83
	2.50

	D
	NaCl (Stock D)a
	mL
	0.83
	2.50

	E
	Inoculum Size
	% (v/v)
	1.0
	5.0

	F
	Agitation
	rpm
	150
	200

	G
	Temperature
	°C
	30
	37


a Volumes refer to the amount of specific stock solution added to the basal medium to achieve the final working volume (25 mL).
Table S2. Coded and actual values of the significant factors selected for response surface methodology (RSM) optimization.
	Factor
	Low (-1)
	Center(0)
	High (+1)
	Axial(-alpha)
	Axial(+alpha)

	MgSO4 (mL)
	0.25
	0.5
	0.75
	0.0795
	0.9205

	Inoculum (mL)
	0.25
	0.75
	1.25
	-0.091
	1.591

	RPM
	150
	175
	200
	132.95
	217.05



Table S3. Plackett–Burman design matrix and biomass response. Twelve-way PBD showing high (+1) and low (−1) levels of eight factors with corresponding dry cell weights.
	Run
	Jaggery
	Peptone
	MgSO₄
	NaCl
	Final pH
	Inoculum
	Temp
	RPM
	Dry Weight (g/L)

	1
	+
	+
	-
	+
	+
	-
	+
	-
	0.33

	2
	-
	+
	+
	-
	+
	-
	+
	+
	0.49

	3
	+
	-
	+
	+
	-
	+
	+
	+
	0.41

	4
	-
	+
	-
	+
	+
	+
	-
	+
	0.29

	5
	-
	-
	+
	-
	+
	+
	+
	-
	0.50

	6
	-
	-
	-
	+
	-
	-
	+
	+
	0.27

	7
	+
	-
	-
	-
	+
	+
	-
	+
	0.25

	8
	+
	+
	-
	-
	-
	+
	+
	-
	0.38

	9
	+
	+
	+
	-
	-
	-
	-
	+
	0.53

	10
	-
	+
	+
	+
	-
	+
	-
	-
	0.71

	11
	+
	-
	+
	+
	+
	-
	-
	-
	1.18

	12
	-
	-
	-
	-
	-
	-
	-
	-
	0.43

	Mid
	0
	0
	0
	0
	0
	0
	0
	0
	0.21



Table S4. ANOVA and statistical significance
	Source
	Sum of Squares (SS)
	df
	Mean Square (MS)
	F Value
	p Value
	Significance

	Model
	382.55
	8
	47.82
	2.16
	0.2766
	-

	MgSO₄
	180.96
	1
	180.96
	8.16
	0.0648
	Significant

	Agitation (RPM)
	85.87
	1
	85.87
	3.87
	0.1438
	-

	Temp (°C)
	52.92
	1
	52.92
	2.39
	0.2201
	-

	Inoculum size
	25.23
	1
	25.23
	1.14
	0.3644
	-

	NaCl
	19.25
	1
	19.25
	0.87
	0.4202
	-

	Jaggery
	8.17
	1
	8.17
	0.37
	0.5868
	-

	Final pH
	5.33
	1
	5.33
	0.24
	0.6575
	-

	Peptone
	4.81
	1
	4.81
	0.22
	0.6730
	-

	Residual Error
	66.53
	3
	22.18
	
	
	

	Total
	449.08
	11
	
	
	
	


 R2 = 0.8518; adjusted R2 = 0.4568
Table S5. Central composite design experimental layout and response values. CCD matrix showing coded levels of MgSO₄, inoculum size, and agitation, along with observed biomass (g/L).
	Label
	X₁ (MgSO₄)
	X₂ (Inoculum)
	X₃ (RPM)
	Biomass (g/L)

	A1-R1
	0.75
	0.75
	175
	0.36

	A1-R2
	0.75
	0.75
	175
	0.48

	A2-R1
	0.50
	0.75
	150
	0.77

	A2-R2
	0.50
	0.75
	150
	0.42

	A3-R1
	0.25
	0.75
	175
	0.38

	A3-R2
	0.25
	0.75
	175
	0.50

	A4-R1
	0.50
	0.75
	200
	0.91

	A4-R2
	0.50
	0.75
	200
	0.91

	A5-R1
	0.50
	0.25
	175
	0.36

	A5-R2
	0.50
	0.25
	175
	0.42

	A6-R1
	0.50
	1.25
	175
	0.32

	A6-R2
	0.50
	1.25
	175
	0.36

	C1
	0.50
	0.75
	175
	0.38

	C2
	0.50
	0.75
	175
	0.40

	C3
	0.50
	0.75
	175
	0.36

	C4
	0.50
	0.75
	175
	0.35

	C5
	0.50
	0.75
	175
	0.41

	F1-R1
	0.25
	1.25
	200
	0.74

	F1-R2
	0.25
	1.25
	200
	2.10

	F2-R1
	0.75
	0.25
	150
	0.34

	F2-R2
	0.75
	0.25
	150
	0.43

	F3-R1
	0.25
	1.25
	150
	0.36

	F3-R2
	0.25
	1.25
	150
	0.40

	F4-R1
	0.75
	1.25
	200
	0.86

	F4-R2
	0.75
	1.25
	200
	0.85

	F5-R1
	0.75
	1.25
	150
	0.37

	F5-R2
	0.75
	1.25
	150
	0.32

	F6-R1
	0.25
	0.25
	150
	0.32

	F6-R2
	0.25
	0.25
	150
	0.38

	F7-R1
	0.75
	0.25
	200
	0.78

	F7-R2
	0.75
	0.25
	200
	0.82

	F8-R1
	0.25
	0.25
	200
	0.86

	F8-R2
	0.25
	0.25
	200
	2.03



