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Content Summary:
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1 1. Methods
2
3 1.1 Pesticide mix and quantification

4 For suspect screening and quantitative analysis, a large analytical chemical mixture of 
5 pesticides provided by the FDA was used (from hereon, pesticide mix). A complete list of the 
6 1,069 compounds in the pesticide mix is provided in Table S1. The chemicals were stored in 15 
7 different sub-mixtures of approximately ~70 compounds each in acetonitrile at 20 µg/mL. Prior 
8 to analysis, sub-mixtures of the standards were combined to make the complete mixture which 
9 was serially diluted to obtain 1/X weighted calibration standards for quantitative analysis. Eight 

10 calibrants were prepared at 0, 0.15, 0.3, 1.5, 3, 15, 30, and 51 ng/mL in matrix-matched solutions 
11 each with 20 ng/mL of the internal standard mixture. Limits of detection (LOD) and quantification 
12 (LOQ) for each compound were calculated using the linear regression approach1, as described in 
13 Equations S1-S3. LODs and LOQs were only calculated if the calibration regression had an R2 of 
14 greater than 0.9 and at least 3 sequential calibrants were detected. 
15
16 1.2 Recovery test

17 For the recovery test, 500 µL of the pesticide mix (0.75 µg/mL), along with 150 µL of the 
18 internal standard solution, were spiked into triplicates of a randomly selected kale sample. This 
19 was followed by the addition of 6.85 mL of extraction solvent (to account for the additional 
20 volume added by the pesticide mix). All other aspects of the extraction were identical to those 
21 described for the non-spiked samples above. Recoveries were calculated as the determined 
22 amount in the extract divided by the amount spiked into the kale prior to extraction. 
23 Concentrations for compounds that had extraction recoveries between 90-110% were not 
24 adjusted.
25
26
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27 2. Figures and Equations
28

29
30 Figure S1. Photos of cultivated kale, by site. 

31 Equation S1 Limit of detection

32 𝐿𝑂𝐷 = 3𝜎/𝑠

33 Equation S2 Limit of quantification

34 𝐿𝑂𝑄 = 10𝜎/𝑠

35 Equation S3 Standard deviation of the weighted residuals

36 𝜎 =
∑𝑛

𝑖 = 1𝑤𝑖(𝑦𝑖 ― 𝑦𝑖)2

𝑛 ― 2
37
38 s is the slope of the linear regression for each calibrant i, and w is the weight applied to each 
39 point.  is the standard deviation, n is the sample size, y is the output of the linear regression, 
40 and  are the regression residuals. 𝑦
41
42 Equation S4 Hazard Score

43 𝐻𝑎𝑧𝑎𝑟𝑑 𝑆𝑐𝑜𝑟𝑒 =  
∑ℎ𝑎𝑧𝑎𝑟𝑑 𝑣𝑎𝑙𝑢𝑒𝑠

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑠𝑜𝑢𝑟𝑐𝑒𝑠
44
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45 Where hazard values are numeric scores assigned based on the integrated HCM ranking (i.e.., 
46 VH, H, M, L) to indicate the level of hazard associated with a particular chemical, and the 
47 number of available sources is the count of integrated rankings, excluded “N/A” and 
48 “Inconclusive”, among the total of selected endpoints.  
49
50 Equation S5 Quality Score

51 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝑆𝑐𝑜𝑟𝑒 =  
∑𝑎𝑢𝑡ℎ𝑜𝑟𝑖𝑡𝑦 𝑣𝑎𝑙𝑢𝑒𝑠

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑠𝑜𝑢𝑟𝑐𝑒𝑠
52
53 Where authority values are numeric scores assigned to different hazard data sources (i.e., 
54 authoritative, screening, and QSAR model), reflecting the confidence level in the hazard data. 
55
56 Equation S6 Completeness Score

57 𝐶𝑜𝑚𝑝𝑙𝑒𝑡𝑒𝑛𝑒𝑠𝑠 𝑆𝑐𝑜𝑟𝑒 =  
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑠𝑜𝑢𝑟𝑐𝑒𝑠

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑜𝑡𝑎𝑙 𝑠𝑜𝑢𝑟𝑐𝑒𝑠
58
59 Where number of total sources is total number of endpoints included in the framework (in this 
60 case, comprises 15 human health relevant endpoints). 
61
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63 Figure S2. Histogram of QuEChERS recovery averages from 713 compounds from the pesticide mix for 
64 compounds that were detected in at least 2 of the 3 experimental replicates. 
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65
66 Figure S3. Scatter plot of chromatographic retention time versus QuEChERS recovery averages for 713 
67 compounds.

68
69
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70
71 Figure S4. Calibration curves (linear regressions) for compounds quantified using the nDATA method.

72



S8

73
74 Figure S4 (continued). Calibration curves (linear regressions) for compounds quantified using the nDATA method.
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Figure S5. Initial principal component analysis suggesting that one of the samples analyzed using the 
nontargeted workflow was an outlier. 

Figure S6. Annotated molecular weight from Compound Discoverer versus chromatography retention time 
for compounds detected in all kale samples

Outlier omitted from the analysis.
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Figure S7. Scree plot. 

Figure S8. Contribution of variables (all compounds). 
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Figure S9. Contribution of variables (top 40 compounds). 
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