Development of a method based on natural deep eutectic solvents 
for extraction of flavonoids from food samples
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SUPPLEMENTARY MATERIAL

Summary

This supporting information file includes additional results and information as described in the text of the main article including:

Figure S1. 
Effect of molar ratio of NADES 8 components on the extraction efficiency of flavonoids.
Figure S2. 
Comparison of conventional extraction technique (with water and methanol), UAE-NADES, and SLE-NADES.

Figure S3. Effect of water content in NADES on extraction efficiency of flavonoids.

Figure S4. Effect of ratio of NADES volume (µL) to sample amount (mg) on the extraction efficiency of flavonoids.


3.3. Method validation

Table S1. 
Method validation data: precision, accuracy and recovery of flavonoids (n=6).
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Figure S1. Effect of molar ratio of NADES 8 components 
on the extraction efficiency of flavonoids.
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Figure S2. Comparison of conventional extraction technique (with water and methanol), UAE-NADES, and SLE-NADES.
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Figure S3. Effect of water content in NADES on extraction efficiency of flavonoids.
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Figure S4. Effect of ratio of NADES volume (µL) to sample amount (mg) 
on the extraction efficiency of flavonoids.
3.3. 
Method validation
The analytical performance of the proposed method was studied in terms of the limit of detection (LOD), limit of quantification (LOQ), linearity, determination coefficient (R2), intra- and inter-day precision and accuracy, and extraction recovery (ER%). 
The calibration curve for flavonoids was linear in the range of 0.5–37.5 µg/g with good correlation coefficients (R2): higher than 0.9991. The lowest concentration with an RSD<20% was considered the LOQ and those for flavonoids were found to be 0.5 µg/g for the studied compounds. 

Accuracy and precision were calculated from five repeated injections of a spiked sample at the three concentration levels (LQC=1.25 µg/g, MQC=12.5 µg/g, HQC=30 µg/g) both on the same day (intra-day) and on four different days (inter-day). Intra-day and inter-day precision (expressed as %CV) were less than 9.9% and intra-day and inter-day accuracy (expressed as %RE) were between –7.0(9.5%. Table S4 shows the results obtained in the precision and accuracy studies.
The extraction recovery of flavonoids and IS for the developed sample preparation procedure was obtained by calculating the peak area ratio of the spiked sample before and after extraction at high, medium, and low levels of the analyte standard (30 μg/g, 12.5 μg/g, and 1.25 μg/g). The proposed NADES approach provided satisfactory results, with recoveries between 70.3(93.7% (Table S1) not associated with the spiking level.

Table S1. 
Method validation data: precision, accuracy and recovery of flavonoids (n=6). 
	Analyte
	Spiking level

(µg/g)
	Precisiona (%CV)
	Accuracyb (%RE)
	Recovery

(%)

	
	
	Intra-day
	Inter-day
	Intra-day
	Inter-day
	

	RUT
	1.25
	5.9
	7.2
	7.1
	5.3
	88.5

	
	12.5
	1.5
	4.2
	8.2
	-1.6
	90.0

	
	30.0
	0.7
	4.9
	4.7
	-0.4
	90.8

	NARG
	1.25
	6.6
	6.0
	8.2
	1.9
	87.8

	
	12.5
	6.8
	8.5
	-4.8
	-5.7
	90.1

	
	30.0
	0.6
	7.5
	-7.0
	-6.0
	91.6

	HSD
	1.25
	4.2
	1.2
	8.8
	-4.2
	75.2

	
	12.5
	6.1
	6.5
	-6.6
	-3.1
	77.3

	
	30.0
	1.5
	9.1
	-2.2
	4.3
	76.9

	NHSD
	1.25
	0.7
	2.9
	7.6
	-6.2
	85.4

	
	12.5
	3.7
	4.2
	-1.6
	-4.8
	85.7

	
	30.0
	0.9
	2.6
	-2.1
	-4.0
	87.0

	QUE
	1.25
	4.4
	2.2
	7.5
	-1.6
	90.3

	
	12.5
	1.0
	4.1
	-1.3
	-3.7
	91.6

	
	30.0
	1.9
	9.4
	-4.8
	2.2
	93.7

	NAR
	1.25
	4.3
	9.9
	6.0
	4.2
	85.1

	
	12.5
	0.6
	5.3
	4.4
	-2.2
	89.8

	
	30.0
	0.2
	5.4
	2.8
	-1.2
	86.2

	HST
	1.25
	3.1
	6.6
	7.4
	-2.6
	83.4

	
	12.5
	0.8
	2.7
	-1.8
	-2.8
	85.7

	
	30.0
	0.4
	3.2
	-3.3
	-2.7
	85.1

	CHS (IS)
	1.25
	6.6
	6.4
	7.2
	7.5
	73.8

	
	12.5
	0.6
	8.3
	7.1
	9.5
	70.3

	
	30.0
	0.3
	9.0
	-4.7
	4.3
	72.8


a 
Expressed as coefficient of variation (CV (%))
b 
Expressed as relative error (RE (%))
