A process to acquire essential oil by distillation concatenated liquid-liquid extraction and flavonoids by solid-liquid extraction simultaneously from Helichrysum arenarium (L.) Moench inflorescences under ionic liquid-microwave mediated
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Figure S. Comparative HPLC chromatograms for astragalin, quercetin, luteolin, kaempferol and apigenin in standard solutions (a), and ionic liquid extraction solution (b).
Table S1 Box–Behnken design (BBD) for the experimental values and predicted values for the yields of total essential oil (EO) and total flavonoids (mg/g).

	Run No.
	Factors
	Response 1
	Response 2

	
	Microwave irradiation time (min)
	Liquid-solid ratio (mL/g)
	Microwave irradiation power (W)
	Predicted

EO yield (mg/g)
	Actual EO yield (mg/g)
	Predicted flavonoids yield (mg/g)
	Actual flavonoids yield (mg/g)

	1
	20
	14
	385
	4.68 
	4.64
	2.81 
	2.79

	2
	15
	16
	700
	4.26 
	4.24
	2.68 
	2.66

	3
	10
	14
	385
	3.79 
	3.81
	2.69 
	2.72

	4
	10
	14
	700
	3.92 
	3.95
	2.53  
	2.55

	5
	15
	14
	540
	4.76 
	4.77
	2.94 
	2.95

	6
	15
	12
	385
	3.80 
	3.82
	2.62 
	2.64

	7
	15
	12
	700
	3.88 
	3.90
	2.48 
	2.51

	8
	10
	12
	540
	3.75 
	3.70
	2.67 
	2.62

	9
	20
	14
	700
	4.60 
	4.57
	2.68  
	2.66

	10
	15
	14
	540
	4.76 
	4.72
	2.94 
	2.84

	11
	20
	16
	540
	4.98 
	5.03
	3.01 
	3.05

	12
	15
	16
	385
	4.29 
	4.28
	2.83 
	2.80

	13
	10
	16
	540
	4.38 
	4.37
	2.82 
	2.82

	14
	15
	14
	540
	4.76 
	4.81
	2.94 
	2.98

	15
	15
	14
	540
	4.76 
	4.76
	2.94 
	2.94

	16
	15
	14
	540
	4.76 
	4.73
	2.94 
	3.01

	17
	20
	12
	540
	4.73 
	4.74
	2.76 
	2.75


Table S2 Estimated regression coefficients and analysis of variance (ANOVA) for the quadratic polynomial model of the yields of total essential oil (EO) and total flavonoids determined from BBDa
	Source
	Sum of squares
	Degree of freedom
	Mean square
	F-value
	P-value

	
	EO
	Flavonoids
	
	EO
	Flavonoids
	EO
	Flavonoids
	EO
	Flavonoids

	Model
	2.90
	0.40
	9
	0.32
	0.04
	140.76
	11.98
	< 0.0001***
	0.0018**

	X1
	1.24
	0.04
	1
	1.24
	0.04
	543.20
	9.91
	< 0.0001***
	0.0162*

	X2
	0.39
	0.08
	1
	0.39
	0.08
	168.42
	21.39
	< 0.0001***
	0.0024**

	X3
	0.00
	0.04
	1
	0.00
	0.04
	0.60
	10.94
	0.4626
	0.0130*

	X1X2
	0.03
	0.00
	1
	0.03
	0.00
	15.10
	0.67
	0.0060**
	0.4398

	X1X3
	0.01
	0.00
	1
	0.01
	0.00
	4.75
	0.07
	0.0656
	0.8050

	X2X3
	0.00
	0.00
	1
	0.00
	0.00
	1.45
	0.01
	0.2682
	0.9449

	X12
	0.01
	0.01
	1
	0.01
	0.01
	5.97
	2.98
	0.0446*
	0.1281

	X22
	0.25
	0.03
	1
	0.25
	0.03
	108.43
	6.76
	< 0.0001***
	0.0355*

	X32
	0.88
	0.19
	1
	0.88
	0.19
	384.95
	50.80
	< 0.0001***
	0.0002***

	Residual
	0.02
	0.03
	7
	0.00
	0.00
	
	
	
	

	Lack of fit
	0.01
	0.01
	3
	0.00
	0.00
	2.41
	0.69
	0.2070
	0.6037

	Pure error
	0.01
	0.02
	4
	0.00
	0.00
	
	
	
	

	Cor total
	2.92
	0.43
	16
	
	
	
	
	
	

	Credibility analysis of the regression equations
	Index mark
	Standard deviation
	Mean
	CV %
	Press
	R2
	Adjust R2
	Predicted R2
	Adequacy precision

	
	EO
	0.05
	4.40
	1.09
	0.17
	0.9945
	0.9874
	0.9403
	33.45

	
	Flavonoids
	0.06
	2.78
	2.20
	0.17
	0.9390
	0.8606
	0.6044
	11.16


a The results were obtained with Design Expert 8.0 software. 

* p < 0.05, significant; ** p < 0.01, highly significant; *** p < 0.001, extremely significant.
