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Table S1. Classification of medicinal herbs studied by their common names, scientific names, anacronym, and medicinal properties. 
	Common names
	Scientific name
	Part used
	Anacronym
	Medicinal property

	Moringa
	Moringa oleifera
	Leaves
	MOR
	Used to supply deficiencies such as osteoporosis, and high blood pressure and also in repairing boné fractures caused by hypocalcemia.

	Chá preto
	Camellia sinensis
	Leaves
	CP
	It helps improve digestion, control diabetes, favor weight loss, and prevent diseases such as cancer and heart attack.

	Chá Branco
	Camellia sinensis
	Leaves
	CB
	It is an antioxidant that helps to accelerate metabolism, deflate the body, and reduce the level of lower cholesterol (LDL).

	Hibisco
	Hibiscus sabdariffa
	Flowers
	HB
	It has flavonoids, vitamin C, and organic acids, which help control blood pressure and promote weight loss.

	Ipê-roxo
	Handroanthus impetiginosus
	Barks
	IR
	It has great anti-inflammatory, antibiotic, antitumor, and analgesic action.

	Dente de Leão
	Taraxacum officinale
	Leaves
	DL
	It has antioxidant, anti-inflammatory, and diuretic action.

	Chapéu-de-couro
	Echinodorus grandiflorus
	Leaves
	CC
	It has anti-inflammatory, anti-rheumatic, diuretic, and hypotensive properties, widely used for treating arthritis, urinary infection, or skin problems such as dermatitis.

	Oliveira
	Olea europaea
	Leaves
	OL
	It improves blood sugar levels, protects against cancer, and improves blood pressure.

	Cavalinha
	Equisetum arvense
	Leaves
	CV
	It has diuretic, anti-inflammatory, and digestive action and is indicated for treating anxiety.

	Camomila
	Matricaria chamomilla
	Flowers
	CM
	It has anti-inflammatory and antispasmodic action, controlling the production of acids in the stomach, helping fight nausea, poor digestion, and gas, and preventing gastritis and gastric ulcers.

	Oolong
	Camellia sinensis
	Leaves
	OG
	It contains antioxidants that prevent cancer, diabetes, circulatory problems, coronary heart disease, and degenerative brain disease.

	Alecrim
	Salvia rosmarinus
	Leaves and stems
	AL
	It improves digestion, relieves headaches, and combats fatigue.

	Amora
	Rubus sellowii
	Leaves
	FA
	It has antioxidants that help reduce wrinkles, strengthen collagen, reduce hypertension, help in the treatment of cataracts, as well as helping to reduce anxiety and stress.

	Carqueja
	Baccharis trimera
	Leaves
	CQ
	It regulates blood pressure and blood sugar levels, as well as helps to strengthen the immune system.

	Pata de vaca
	Bauhinia forticata
	Leaves
	PV
	It helps in diuresis and the treatment of diseases of the urinary system.

	Chá verde 
	Camellia sinensis
	Leaves
	CE
	It helps to prevent various types of cancer, heart disease, and diabetes, promoting weight loss and improving physical and mental disposition.

	Fucus
	Fucus vesiculosus L.
	Seaweed
	FC
	Protects the brain and improves cognitive functions, to maintain concentration, focus, and reasoning.





Table S2. Analysis of Variance (ANOVA) for the matrix of 24-1 fractional factorial design used to optimize the acid decomposition procedure
	Parameter
	SS 
	df 
	MS 
	F-value 
	p-value

	(1) [HNO3] (mol L-1)
	3.42 × 10-5
	1
	3.42 × 10-5
	8.32 × 10-4
	0.979

	(2) [H2O2] (% m m-1)
	3.34 × 10-1
	1
	3.34 × 10-1
	8.16
	0.064

	(3) Temperature (°C)
	7.08 × 10-1
	1
	7.08 × 10-1
	17.25
	0.025

	(4) Time (min)
	4.42 × 10-2
	1
	4.42 × 10-2
	1.08
	0.375

	Lack of Fit
	2.05 × 10-1
	4
	5.12× 10-2
	1.25
	0.446

	Pure Error
	1.23 × 10-1
	3
	4.10× 10-1
	
	

	Total SS
	1.41
	11
	
	
	


	 SS: sum of square; df: degree of freedom; MS: mean of square.






Table S3. Matrix of 24-1 fractional factorial design proposed, concentrations of RCC and RAC in the acid decomposition procedure proposed, and values of HNO3 regeneration (%) using closed digester block.
	Experiment
	[HNO3]
(mol L−1)a
	[H2O2]
(% m m−1)a
	Temperature
(°C)
	Time
(min)
	RCC
(mg L-1)
	RAC
(mol L-1)
	HNO3 regeneration (%)

	1
	1.0
	0.0
	140 °C
	60
	79.7
	0.93
	93

	2
	4.0
	0.0
	140 °C
	120
	48.4
	3.60
	90

	3
	1.0
	6.0
	140 °C
	120
	58.1
	0.96
	96

	4
	4.0
	6.0
	140 °C
	60
	12.3
	3.69
	92

	5
	1.0
	0.0
	180 °C
	120
	38.5
	0.72
	72

	6
	4.0
	0.0
	180 °C
	60
	14.5
	3.15
	79

	7
	1.0
	6.0
	180 °C
	60
	11.1
	0.90
	90

	8
	4.0
	6.0
	180 °C
	120
	4.9
	2.73
	68

	9 
	2.5
	3.0
	160 °C
	90
	13.3
	2.19
	88

	10
	2.5
	3.0
	160 °C
	90
	10.3
	2.25
	90

	11
	2.5
	3.0
	160 °C
	90
	10.2
	2.16
	86

	12
	2.5
	3.0
	160 °C
	90
	16.8
	2.22
	89


a Reaction flasks (PTFE) with a final volume of 8.0 mL // RCC = residual carbon concentration //  RAC = residual acid concentration.






Table S4. Performance parameters using the proposed digestion method and detection by ICP OES.
	Elements
	Analytical curve equationa
	R2
	BEC 
(mg L-1)
	LOD
(mg kg-1)
	LOQ
(mg kg-1)

	As
	I = 358.7 [As] – 4.957
	0.9997
	0.006
	0.1
	0.5

	Ca
	I = 585.51 [Ca] + 999.1
	0.9991
	0.03
	1.2
	3.9

	Cd
	I = 13511 [Cd] + 280.45
	0.9993
	0.001
	0.06
	0.2

	Cr
	I = 10904 [Cr] - 8.3754
	0.9992
	0.03
	1.2
	3.9

	Cu
	I = 1334.3 [Cu] + 11.201
	0.9993
	0.01
	0.6
	2.2

	Fe
	I = 5899.9 [Fe] + 47.945
	0.9992
	0.02
	0.9
	3.0

	K
	I = 202.38 [K] - 29.914
	0.9991
	0.10
	0.8
	2.8

	Mg
	I = 1027.3 [Mg] + 2267.5
	0.9985
	0.02
	0.9
	3.0

	Mn
	I = 47346 [Mn] + 844.56
	0.9994
	0.002
	0.1
	0.4

	Na
	I = 18.072 [Na] + 21.752
	0.9992
	0.09
	0.6
	2.0

	P
	I = 10.88 [P] + 12.66
	0.9992
	0.05
	1.9
	6.3

	Pb
	I = 117.11 [Pb] + 0.5929
	0.9992
	0.01
	0.5
	1.7

	Sr
	I = 8257 [Sr] + 159.19
	0.9992
	0.01
	0.6
	2.0

	Zn
	I = 12559 [Zn] + 256.22
	0.9998
	0.03
	0.4
	1.2


                  a I: intensity of emission obtained for each chemical element; [  ] = concentration of each chemical element; 
           R2 = determination coefficient; BEC = the background equivalent concentration; LOD = limit of detection; 
           LOQ = limit of    quantification. 



Table S5. Values of certified, found, RSD (%), and agreement (%) to three certified reference materials in the multi-elementary determination by ICP OES.
	CRM
	Analyte
	Certified values
	Found values
	RSD (%)
	Agreement (%)

	Agro C1003a
(Tomato leaves)
	As (mg kg-1)
	19.02 ± 5.74
	22.1 ± 0.1
	0.1
	116 ± 1

	
	Ca (mg kg-1)
	27400 ± 6412
	27265 ± 20
	0.1
	100.0 ± 0.1

	
	Cd (mg kg-1)
	26.63 ± 4.47
	28.3 ± 0.4
	1.4
	106 ± 1

	
	Cr (mg kg-1)
	6.69 ± 2.56
	6.48 ± 0.23
	3.6
	97 ± 3

	
	Cu (mg kg-1)
	1132 ± 237
	1115 ± 14
	1.2
	98 ± 1

	
	Fe (mg kg-1)
	1125 ± 361
	1155 ± 15
	1.3
	103 ± 1

	
	K (mg kg-1)
	43321 ± 5165
	46653 ± 354
	0.8
	108 ± 1

	
	Mg (mg kg-1)
	4112 ± 567
	4254 ± 100
	2.3
	103 ± 2

	
	Mn (mg kg-1)
	470.2 ± 108.5
	456 ± 15
	3.3
	97 ± 3

	
	Na (mg kg-1)
	2714 ± 1272
	2618 ± 76
	2.9
	96 ± 3

	
	P (mg kg-1)
	4371 ± 850
	4768 ± 111
	2.3
	109 ± 3

	
	Pb (mg kg-1)
	3.67 ± 1.05
	3.56 ± 0.03
	0.9
	97 ± 1

	
	Sr (mg kg-1)
	154 ± 59
	135 ± 2
	1.2
	88 ± 1

	
	Zn (mg kg-1)
	37.53 ± 8.29
	40.6 ± 0.2
	0.6
	108 ± 1

	
	
	
	
	
	

	Agro C1005a
(Sugar cane leaves)
	Ca (mg kg-1)
	4378 ± 150
	4099 ± 89
	2.2
	94 ± 2

	
	Cu (mg kg-1)
	7.79 ± 1.02
	7.44 ± 0.27
	3.6
	96 ± 3

	
	Fe (mg kg-1)
	220 ± 9
	228 ± 10
	4.3
	104 ± 4

	
	K (mg kg-1)
	16190 ± 720
	16202 ± 305
	2.2
	100 ± 2

	
	Mg (mg kg-1)
	1517 ± 75
	1319 ± 1
	0.1
	86 ± 2

	
	Mn (mg kg-1)
	126 ± 6
	135 ± 5
	3.4
	107 ± 4

	
	P (mg kg-1)
	2220 ± 98
	1890 ± 19
	1.0
	85 ± 1

	
	Sr (mg kg-1)
	25.7 ± 1.6
	21.8 ± 0.4
	2.0
	85 ± 2

	
	Zn (mg kg-1)
	13.30 ± 0.87
	12.8 ± 0.4
	3.2
	96 ± 3

	
NCS DC 73351
(Tea)

	
	
	
	
	

	
	Ca (%)
	0.43 ± 0.04
	0.42 ± 0.02
	5.2
	96 ± 1

	
	Cu (mg kg-1)
	17.3 ± 1.8
	17.3 ± 0.1
	0.8
	100 ± 1

	
	Fe (mg kg-1)
	264 ± 15
	255 ± 5
	2.0
	96 ± 2

	
	K (%)
	1.66 ± 0.12
	1.62 ± 0.01
	1.1
	98 ± 1

	
	Mg (%)
	0.17 ± 0.02
	0.151 ± 0.001
	1.1
	89 ± 1

	
	Mn (mg kg-1)
	1240 ± 70
	1301 ± 15
	1.1
	105 ± 1

	
	P (mg kg-1)
	2840 ± 90
	2540 ± 14
	0.6
	89 ± 1

	
	Pb (mg kg-1)
	4.4 ± 0.3
	4.1 ± 0.3
	6.4
	92 ± 6

	
	Sr (mg kg-1)
	15.2 ± 0.7
	12.6 ± 0.2
	1.5
	83 ± 1

	
	Zn (mg kg-1)
	26.3 ± 2.0
	29.8 ± 0.4
	1.5
	113 ± 2


Results expressed as mean ± standard deviation 






Table S6. Concentrations (intraday and interday), intraday RSD, and interday RSD obtained in the multielement determination by ICP OES (n = 3; Ftab = 19.0; df = 2).
	Analyte
	Samplesa
	Mean intraday
(mg kg-1)
	Intraday RSD (%)
	Mean interday
(mg kg-1)
	Interday
RSD (%)
	F-test

	As
	A
B
C
D
	22.10 ± 0.17
ND
ND
2.74 ± 0.04
	0.8
ND
ND
1.4
	18.27 ± 0.07
ND
ND
2.78 ± 0.11
	0.4
ND
ND
3.8
	5.90
ND
ND
7.56

	Ca
	A
B
C
D
	27265 ± 20
16464 ± 168
5679 ± 214
13937 ± 254
	0.1
1.0
3.8
1.8
	24384 ± 15
15746 ± 123
5606 ± 208
13020 ± 154
	0.1
0.8
3.7
1.2
	1.78
1.86
1.06
2.72

	Cd
	A
B
C
D
	28.35 ± 0.41
ND
ND
ND
	1.4
ND
ND
ND
	27.94 ± 0.43
ND
ND
ND
	1.5
ND
ND
ND
	1.10
ND
ND
ND

	Cr
	A
B
C
D
	6.48 ± 0.23
ND
ND
ND
	3.6
ND
ND
ND
	6.80 ± 0.38
ND
ND
ND
	5.5
ND
ND
ND
	2.73
ND
ND
ND

	Cu
	A
B
C
D
	1115 ± 14
4.78 ± 0.22
20.34 ± 0.91
8.56 ± 0.36
	1.2
4.7
4.6
4.3
	1042 ± 12
4.72 ± 0.22
19.90 ± 0.32
8.04 ± 0.31
	1.1
4.6
1.6
3.8
	1.36
1.00
8.09
1.35

	Fe
	A
B
C
D
	1115 ± 14
323 ± 11
357 ± 19
387 ± 4
	1.3
3.4
5.4
1.0
	1099 ± 16
329 ± 16
343 ± 13
368 ± 5
	1.5
4.8
3.9
1.3
	1.31
2.11
2.14
1.56

	K
	A
B
C
D
	46653 ± 354
14120 ± 445
17534 ± 200
9775 ± 33
	0.8
3.2
1.1
0.3
	44922 ± 397
14213 ± 234
16244 ± 327
9702 ± 45
	0.9
1.6
2.0
0.5
	1.26
3.62
2.67
1.86

	Mg
	A
B
C
D
	4254 ± 100
8047 ± 203
1626 ± 82
2272 ± 48
	2.3
2.5
5.1
2.1
	4174 ± 138
8039 ± 143
1612 ± 27
2247 ± 64
	3.3
1.8
1.7
2.8
	1.90
2.01
9.22
1.78

	Mn
	A
B
C
D
	456 ± 15
38.17 ± 1.96
1228 ± 80
144.9 ± 2.8
	3.3
5.1
6.5
1.9
	428 ± 8
35.36 ± 0.85
1133 ± 42
139.9 ± 3.4
	1.9
2.4
3.7
2.4
	3.51
5.33
3.63
1.47

	Na
	A
B
C
D
	2618 ± 76
ND
ND
ND
	2.9
ND
ND
ND
	2492 ± 71
ND
ND
ND
	2.9
ND
ND
ND
	1.14
ND
ND
ND

	P
	A
B
C
D
	4768 ± 111
2501 ± 14
2470 ± 145
2754 ± 10
	2.3
0.6
5.9
0.4
	4616 ± 115
2561 ± 18
2464 ± 68
2785 ± 25
	2.5
0.7
2.8
0.9
	1.07
1.65
4.55
6.25

	Pb
	A
B
C
D
	3.56 ± 0.03
ND
ND
ND
	0.9
ND
ND
ND
	3.46 ± 0.08
ND
ND
ND 
	2.3
ND
ND
ND
	7.11
ND
ND
ND

	Sr
	A
B
C
D
	134.9 ± 1.6
104.9 ± 1.3
20.2 ± 0.4
86.7 ± 0.8
	1.2
1.2
2.0
0.9
	137.5 ± 2.0
112.3 ± 2.5
19.1 ± 0.3
87.0 ± 0.3
	1.5
2.2
1.5
0.4
	1.56
3.70
1.78
7.11

	Zn
	A
B
C
D
	40.6 ± 0.2
16.4 ± 0.6
32.5 ± 0.8
24.9 ± 1.3
	0.6
3.6
2.4
5.3
	39.3 ± 0.5
15.1 ± 0.3
33.5 ± 0.4
23.7 ± 0.9
	1.4
1.8
1.2
3.7
	6.25
4.00
4.00
2.09


                   a Sample A: CRM-Agro C1003a; Sample B: MOR; Sample C: CP; Sample D; CB; ND: Not determined. 
Results expressed as average ± standard deviation 
Table S7. Values of loadings of the variables for the first four principal components.

	Variables
	PC1
	PC2
	PC3
	PC4

		As



	-0.254
	0.187
	0.417
	-0.789

		Ca



	-0.334
	0.749
	0.055
	0.070

		Cu



	0.534
	-0.455
	0.053
	-0.259

		Fe



	-0.396
	-0.051
	0.532
	-0.134

		K



	-0.569
	-0.594
	0.343
	0.116

		Mg



	-0.563
	-0.438
	0.010
	0.430

		Mn



	0.454
	-0.674
	-0.317
	-0.000

		Na



	-0.833
	-0.270
	-0.335
	-0.178

		P



	-0.001
	-0.165
	0.764
	0.400

		Sr



	-0.836
	-0.137
	-0.413
	-0.162

		Zn



	0.171
	-0.570
	0.167
	-0.392

	Variance total (%)
	26.26
	20.44
	14.32
	11.66

	Variance cumulative (%)
	26.26
	46.70
	61.02
	72.68


   Values in bold represent correlations greater than (0.5).





