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Table S1. 
LC-MS/MS parameters used in confirmatory/quantitative analysis

Parameter			Settings		
Ionisation mode		ESI+			
Ion Source			Turbo spray		
Scan Type			MRM			
Scheduled MRM		No		
Dwell Time			10 ms			
Resolution Q1			unit			
Resolution Q3			unit			
Settling Time			5 msec			
MR Pause			5 msec			
Curtain Gas (CUR)		20		
Collision Gas (CAD)		Medium	
Temperature (TEM)		500 °C			
Ion Source Gas 1 (GS1)	60			
Ion Source Gas 2 (GS2)	50			
Ionspray Voltage (IS)		3000 V			
Entrance Potential (EP)	10		
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Table S1 (continued)
LC-MS/MS parameters used in confirmatory/quantitative analysis


	Substance
	tr (min)
	precursor ion
	DP (V)
	product ion (Quan)
	CE (V)
	CXP (V)
	product ion (Qual)
	CE (V)
	CXP (V)

	1,3-Dimethylamylamine (DMAA)
	5.2
	116.1
	21
	57.1
	17
	8
	41.1
	31
	6

	1,3-Dimethylbutylamine (DMBA)
	5.9
	102.1
	31
	42.8
	31
	14
	40.9
	31
	6

	Aminotadalafil
	9.5
	391.2
	28
	269.1
	12
	8
	169.1
	35
	8

	aristolochic acid I
	10.2
	359
	26
	324
	21
	22
	298
	15
	22

	aristolochic acid II
	10.0
	329
	36
	294
	17
	20
	268
	15
	20

	Atropine
	6.6
	290
	41
	124.2
	33
	10
	93
	37
	8

	benzyl- sibutramine
	6.7
	314.2
	15
	91.2
	37
	20
	125.1
	30
	15

	caffeine
	5.4
	195
	25
	110
	35
	10
	138
	27
	10

	Corynanthine/Rauwolfscine
	7.4
	355.1
	91
	212.1
	33
	16
	117
	69
	10

	Dapoxetine
	8.7
	306
	81
	261
	17
	18
	157.1
	33
	12

	Dimethylaminoethanol (DMAE)
	1.3
	90.2
	25
	72.3
	18
	10
	57.4
	30
	15

	Ephedrine
	5.6
	166
	51
	148
	17
	10
	117
	27
	10

	Epigallocatechin-3-gallate
	4.6
	458.9
	66
	139
	29
	10
	288.9
	13
	20

	Fluoxetine
	8.9
	310
	51
	43.9
	37
	12
	148
	11
	10

	Halostachine
	5.5
	152.1
	41
	134.1
	15
	10
	119.1
	27
	10

	Heliotrine
	6.5
	314.1
	66
	138
	27
	10
	156.1
	35
	12

	higenamine (Norcoclaurine)
	6.0
	272
	60
	107
	30
	8
	77
	74
	8

	Hordenine
	3.9
	166.3
	41
	121.1
	19
	8
	76.9
	45
	12

	Icariin
	8.9
	677.2
	56
	369
	43
	26
	531.1
	21
	12

	Isopropyloctopamine
	3.7
	196.1
	41
	91.1
	39
	8
	41
	67
	10

	Kavain
	9.5
	231
	41
	115
	17
	8
	153
	31
	12

	Lorcaserin
	7.7
	196
	91
	144
	29
	10
	128
	57
	10

	Lycopsamine
	5.6
	300
	41
	94.2
	33
	8
	138.1
	27
	10

	Methyl-synephrine
	3.1
	182.1
	20
	164
	15
	10
	149
	30
	15

	Monocrotaline
	4.2
	326.1
	41
	120
	43
	8
	94
	73
	8

	Monocrotaline-N-oxide
	5.7
	342.2
	40
	120
	50
	20
	137
	45
	20

	Octopamine
	1.5
	154
	26
	136
	11
	10
	91.1
	29
	8

	Phenethylamine
	5.9
	122
	41
	105.1
	15
	8
	77
	39
	4

	Phenolphtalein
	8.5
	319
	30
	105
	40
	10
	197
	40
	10

	phentermine
	3.8
	150.1
	71
	91
	29
	8
	132.1
	19
	10

	Podophyllotoxin
	9.2
	432
	41
	397
	19
	10
	247
	25
	18

	scopolamine
	5.9
	304.1
	26
	138
	31
	10
	156
	35
	10

	Senecionine-N-oxide
	7.1
	352.01
	41
	120
	39
	8
	94
	65
	8

	Seneciphylline-N-oxide
	6.6
	350.01
	61
	120
	39
	10
	94
	63
	8

	Sibutramine
	6.6
	280
	20
	125.1
	25
	15
	139.1
	20
	12

	Sildenafil
	8.5
	475.1
	64
	100.2
	32
	8
	283.1
	40
	8

	ß-Methylphenethylamine
	4.5
	136
	20
	91
	27
	10
	119
	12
	8

	Strychnine
	6.6
	335
	126
	156
	57
	10
	135.1
	27
	10

	Synephrine
	1.6
	168.1
	26
	135.1
	27
	10
	91
	29
	8

	Tadalafil
	9.0
	390.2
	30
	268.2
	12
	8
	135.1
	22
	8

	THC
	12.5
	315.1
	96
	193
	31
	14
	123.1
	43
	8

	Thiodimethyl Sildenafil
	9.4
	505.2
	51
	299.1
	55
	22
	326.9
	43
	24

	Thiohomosildenafil
	9.1
	505.3
	56
	113.2
	33
	8
	99.2
	40
	8

	Thiosildenafil
	9.5
	491
	61
	100.2
	37
	8
	341.2
	32
	8

	Yohimbine
	7.4
	355.1
	91
	212.1
	33
	16
	117
	69
	10



tr = retention time; DP = declustering potential; CE = collision energy; CXP = exit potential.





Validation and QC details for quantitative LC-MS/MS based analysis

Confirmatory and quantitative analysis was based on LC-MS/MS analysis. The signal intensities or, if available, estimated concentrations from the screening were taken into account in the order of confirmatory sample preparation and injection into the LC-MS/MS system to avoid cross-contamination and carry-over. With each batch of samples a reagent blank was included. With each injection sequence, solvent standards containing the analytes of interest were included in the sequence, covering a concentration range from 0.5 or 2.5 to 1,000 ng/ml. This corresponded to 0.01 or 0.05 to 20 mg/kg in the samples to be analysed by LC-MS/MS when no additional dilution was done. The linearity of response was evaluated by back calculation of the concentration of the individual calibration solutions using the equation of the calibration curve. The linearity was considered adequate when the back-calculated concentration deviated less than 20% from the actual concentration. Identification of the analyte was based on matching retention times, presence of a signal for the two transitions acquired, and their ion ratio, according to the identification criteria of SANTE/11813/2017. An analyte was considered present when it was absent in the reagent blank, and signals met the identification criteria. Quantification of low concentrations (typically < 1 mg/kg) was done based on 1-point standard addition of the analyte to the sample extract. Here the added level was chosen such that the signal in the extract was at least doubled, and the signal of extract and spiked extract were both in the linear range. Quantification of high concentrations (typically >10 mg/kg) was done against solvent standards. In these cases the amount of sample equivalent in the extract was very low and matrix effects (ion suppression/ enhancement) were minor.  

Validation of the method had been done by dividing the analytes into two groups: natural substances (plant toxins) typically present at low level (< 1 mg/kg), and substances that were considered to be intentionally added to the product and present at (very) high levels, i.e. in the 100 to 10,000 mg/kg (>0.01-1%) range. 

Validation at low level was done by spiking 5-6 different supplements at two or three levels (0.01, 0.05, 0.5 mg/ kg), one single spike for each supplement/level. In addition, the supplement was also analysed without spiking. The selectivity of the method was verified by comparison of the signals in the reagent blank and non-spiked sample with the signals in the spiked sample. For each spiked sample the recovery was determined. For each level the average recovery and the relative standard deviation (RSD) for the set of 5-6 different supplements was calculated. The results are summarized in Table A. In most cases the average recoveries were in the acceptable range of 70-120%, and RSDs within 20%. The method selectivity was considered sufficient when the signal in the blank samples were <30% of the lowest validated level. This was the case for all analytes from Table A. Based on the validation data, the method was considered suitable for quantitative analysis down to 0.01 or 0.05 mg/kg. 

Substances that are intentionally added to food supplements are typically present at levels which are very high compared to the level indicated for plant toxins above. In these cases validation at low level is less relevant. Since the substance is considered to have been added, extraction from a (plant)material is not or less applicable. Solubility of the substance into the solvent used for extraction on the other hand is of importance. Another relevant aspect is the repeatability of analysis, which not only involves the extraction/measurement as such, but also the variability due to possible inhomogeneity of the sample after homogenisation, taking into account that only 1 gram of sample is used for the extraction. Therefore, the validation at high level focused on extraction/solubility and repeatability. This was done for a selection of the target-analytes considered to be representative for the substances found, and in terms of physical chemical properties. For four analytes (phenethylamine, phenolphtaleine, synephrine, and sibutramine) various food supplements (both herbal based and pre-workout powders to be dissolved in water by the user) were spiked and analysed to determine recovery and repeatability. The possibilities to spike a wider range of substances at high levels were limited because high amounts of analytical standards would need to be added to the sample which were either not available or too costly. To assess repeatability of the analysis including possible inhomogeneity, two samples (one dried plant material, one pre-workout powder) containing multiple pharmacologically active substances were analysed in five-fold. The results of this validation are presented in Table B. Both the recoveries and the RSDs obtained were in the acceptable range, justifying the analysis of 1 gram sub-portions of the homogenised products. 

Table A. 
Summary of validation of analytes (mostly plant toxins) in the lower concentration range. 
	Plant toxins
	Spike level (mg/kg)
	mean recovery
	RSD (n=5 or 6)

	Aristolchic_acid_I
	0.01
	71%
	11%

	
	0.05
	61%
	10%

	
	0.5
	57%
	5%

	Aristolchic_acid_II
	0.01
	67%
	9%

	
	0.05
	61%
	6%

	
	0.5
	63%
	4%

	Atropine
	0.01
	72%
	7%

	
	0.05
	79%
	5%

	
	0.5
	77%
	7%

	Echimidine
	0.01
	92%
	11%

	Ephedrine
	0.01
	61%
	13%

	
	0.05
	78%
	12%

	
	0.5
	68%
	5%

	Heliotrine
	0.01
	88%
	10%

	
	0.05
	81%
	14%

	
	0.5
	82%
	7%

	Kavain
	0.01
	91%
	10%

	
	0.05
	92%
	12%

	
	0.5
	86%
	7%

	Lycopsamine
	0.01
	80%
	12%

	
	0.05
	64%
	10%

	
	0.5
	64%
	5%

	Monocrotaline
	0.01
	64%
	22%

	
	0.05
	70%
	12%

	
	0.5
	62%
	7%

	Podophyllotoxin
	0.05
	91%
	37%

	
	0.5
	85%
	15%

	Scopolamine
	0.01
	91%
	9%

	
	0.05
	81%
	8%

	
	0.5
	78%
	11%

	Senecionine
	0.01
	77%
	7%

	
	0.05
	91%
	9%

	
	0.5
	79%
	8%

	Senecionine-N-oxide
	0.01
	80%
	24%

	
	0.05
	81%
	28%

	
	0.5
	71%
	11%

	Seneciphylline
	0.01
	89%
	7%

	
	0.05
	84%
	3%

	
	0.5
	75%
	11%

	Seneciphylline-N-oxide
	0.01
	73%
	16%

	
	0.05
	77%
	9%

	
	0.5
	73%
	7%

	Strychnine
	0.01
	63%
	2%

	
	0.05
	60%
	5%

	
	0.5
	64%
	6%

	THC
	0.01
	112%
	5%

	
	0.05
	105%
	19%

	
	0.5
	87%
	9%

	yohimbine
	0.01
	78%
	5%

	
	0.05
	88%
	10%

	
	0.5
	83%
	2%




Table B. 
Summary of validation of selected representative substances (mostly substances intentionally added to supplements) in the high concentration range. 
	Substance
	level spiked or present* (mg/kg)
	Recovery
	RSD (N=5)

	1,3-Dimethylbutylamine*
	4,600*
	n.a.*
	9%

	Caffeine*
	37,000*
	n.a.*
	2%

	Fluoxetine*
	4,700*
	n.a.*
	4%

	Higenamine*
	3,300*
	n.a.*
	17%

	Hordenine*
	2,100*
	n.a.*
	8%

	Phenethylamine
	20,000
	97%
	3%

	Phenolphthaleine
	20,000
	72%
	11%

	Phenolphthaleine*
	1,500*
	n.a.*
	6%

	Sibutramine 
	10
	95%
	7%

	Sildenafil*
	11,000*
	n.a.*
	6%

	Synephrine*
	5,200*
	n.a.*
	8%

	Synephrine
	20,000
	96%
	2%


* substance present in the sample (not spiked and therefore no recovery could be determined). The RSD indicates the repeatability obtained after analysis of five sub-portions taken from one homogenised sample. 


Table S2. Intake of substances found and quantified in individual food supplements in mg/daily dose

The data have been added to a separate EXCEL file due to the size of the table. 	
