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Electronic Supplementary Material (ESM)

Additional tables, describing method validation details, can be found in the electronic supplementary

material online.

Table S1
Cereals Infant formula | Fruit and vegetables

Sample weight (g) 2 4 10
Water (ml) 10 0 0
Methanol (ml) 10 4 10
Acidified with 3% Acetic acid (ml) No 0.4 No
Freeze at -80°C (min) 10 No 10
Centrifuge at 4000rpm (min) 8 8 8
SPE clean up Yes Yes Filter only
Sample taken (ul) 100 100 100
Water added (ul) 900 900 400
Final dilution 1/100 1/20 1/10

Table S2 — Ion source parameters

Method duration 21 mins
lon source type HESI
Spray voltage Static
Positive ion 3500V
Negative ion 2500V
Sheath gas (Arb) 60

Aux gas (Arb) 15
Sweep gas (Arb) 2

lon transfer tube temp 380°C
Vaporiser temp 350°C
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29 Table S3 — Optimised transitions for the analytes covered by the scope of the method.

30

31
32

Pesticide Quan transition
Aminomethylphosphonic

o (AMPA)V phosp 109.9 --> 62.8
Chlorate 82.9 --> 66.8

Cyanuric acid 128 --> 41.9

Dicamba 218.8-->174.9
Ethephon 142.9 -->106.9
Fosetyl Aluminium 108.9 -->80.9
Glufosinate 179.9-->94.9

Glyphosate 167.8 --> 80.8
HEPA (ethephon

metab(olite)p 1248 —>788
Maleic Hydrazide 110.9 --> 81.9
MPPA (Glufosinate

metabf)lite) 150.9 --> 132.9
N-Acetyl AMPA 152 --> 109.9
N-Acetyl Glufosinate 2219 --> 134.0
N-Acetyl Glyphosate 209.9 --> 123.9
Perchlorate 98.8 -->82.8

Phosphonic Acid 80.7 --> 78.7

T2
109.9 --> 78.8

829 --> 50.9
128 --> 84.9
218.8 --> 144.8
1429 -->62.9
108.9 -->62.9
179.9 --> 136.0
167.8 -->62.9

124.8 -->94.9
110.9 --> 82.9
150.9 --> 106.9

152 --> 62.8
2219 --> 136.0
209.9 --> 147.9

98.8 -->66.8

80.7 --> 62.8

T3
109.9 --> 80.8
84.9 --> 68.8

218.8 -->34.9
1429 -->78.9
108.9 -->78.8
179.9 --> 118.9
167.8 --> 149.9

124.8 --> 62.8
110.9 --> 54.9
150.9 -->62.8

152 -->78.8
2219 --> 178
209.9 --> 62.8
98.8 --> 50.9

T4

167.8 --> 123.9

110.9 --> 41.8
1509 --> 77.9

152 --> 133.9
2219 --> 58.9
209.9 > 78.8

33 Table S4 — The % difference between the standard concentration and the back calculated standard

34 concentrations
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AMPA

Chlorate

Cyanuric Acid
Dicamba

Ethephon

Fosetyl

Glufosinate
Glyphosate

HEPA

Maleic Hydrazide
MPPA

N-acetyl AMPA
N-acetyl glufosinate
N-acetyl Glyphosate
Perchlorate
Phosphonic Acid

Fruit and

Wheat Infant Formula Vegetables
7.8 0.2 2.3
-1.7 1.3 0.8
1.3 -0.2 0.1
-0.2 3.3 -1.3
-11.2 -0.5 1.6
2.4 3.5 -1.4
-1.3 0.9 4.7
2.9 1.2 1.9
0.4 1.0 -7.8
0.0 4.8 -3.9
-0.3 0.4 -2.6
0.2 1.7 -6.4
0.1 0.7 -4.1
1.8 2.4 -3.0
-0.2 0.3 -0.3
-2.8 0.3 9.6



36 Table S5a — repeatability for wheat and infant formula

37

38

Wheat

Chlorate

Dicamba

Ethephon

Fosetyl Aluminium
Glufosinate
Glyphosate

HEPA

Maleic Hydrazide
MPPA

N-Acetyl AMPA
N-acetyl glufosinate
N-acetyl Glyphosate
Perchlorate
Phosphonic acid

Wheat

Chlorate

Dicamba

Ethephon

Fosetyl Aluminium
Glufosinate
Glyphosate

HEPA

Maleic Hydrazide
MPPA

N-Acetyl AMPA
N-acetyl glufosinate
N-acetyl Glyphosate
Perchlorate
Phosphonic acid

Infanf Formula

Chlorate

Dicamba

Ethephon

Fosetyl Aluminium
Glufosinate
Glyphosate

HEPA

Maleic Hydrazide
MPPA

N-Acetyl AMPA
N-acetyl glufosinate
N-acetyl Glyphosate
Perchlorate
Phosphonic acid

Infanf Formula

Chlorate

Dicamba

Ethephon

Fosetyl Aluminium
Glufosinate
Glyphosate

HEPA

Maleic Hydrazide
MPPA

N-Acetyl AMPA
N-acetyl glufosinate
N-acetyl Glyphosate
Perchlorate
Phosphonic acid

Accuracy

Al
79.0
77.4
87.2
34.8
53.8
87.3

107.8
85.2
106.3
93.8
119.5
823
49.3
22.2

10

Precision

Al
5.7
24.5
19.8
3.8
36.2
12.8
17.6
33.1
9.0
14.5
11.8
18.1
6.4
18.4

10

Accuracy

Al
86.3
83.4
90.2

103.3
47.2
102.4
108.3
123.6
88.4
97.1
95.4
83.0
78.2
86.7

10

Precision

Al
4.3
8.2
3.8
31
117
8.8
5.8
21.7
3.8
2.6
8.6
5.7
2.7
7.6

10

A2
76.3
88.6
78.7
32.0
34.8
97.0
92.5
88.2
98.0
76.3
79.5
96.2
50.7
12.8

A2
8.7
21.4
8.4
4.8
32.7
18.1
10.2
18.1
6.8
7.0
18.4
10.7
5.2
10.4

A2
93.5
76.4
80.4

110.7
34.0

102.4
93.5
98.9
87.4
86.1
88.1
84.5
715
74.2

A2
5.1
14.6
9.0
6.2
15.4
12.0
4.8
44.6
4.2
5.1
6.2
6.4
2.7
14

Al
89.6
70.1
129.8
38.9
63.7
80.2
85.7
77.5
81.6
86.4
66.3
84.5
58.1
20.6

Al
9.8
123
7.4
9.7
6.4
9.4
10.8
20.3
10.7
9.8
6.0
10.5
7.0
8.6

Al

129.2
126.2
115.3
99.2

82.5

115.9
134.9
115.7
128.6
140.0
128.7
122.9
100.5
114.2

Al
14.3
16.5

4.8

2.0
24.0
10.1
12.2
13.9

8.5
10.7

9.1
11.0

8.2

7.6

50

50

20

20

A2
74.6
65.2
115.1
32.2
54.1
69.8
83.0
88.5
74.1
85.5
85.9
69.1
43.9
13.2

A2
10.1
10.0

7.4

8.5

6.6
15.8

7.5
113

6.3

9.0

8.0
14.4

9.1
17.2

A2
84.2
82.1
99.3
118.7
68.7
84.1
101.0
94.0
94.7
96.2
92.1
86.3
73.2
74.8

A2
2.0
14.7
3.4
6.1
10.7
6.0
2.4
17.9
3.7
5.0
83
3.9
2.7
31

100
Al A2
%3 9.9
1206  96.0
103.0 100.3
486 503
714 686
893 820
100.6  127.7
%3 1075
110.7 1100
1150 113.3
1233 1225
101.6 1012
838 872
171 162
100
Al A2
4.7 2.9
11.4 93
3.9 6.0
4.6 33
9.0 140
8.9 3.7
45 4.4
128 127
3.1 4.4
54 46
7.3 8.2
71 2.8
34 24
7.0 21
40
Al A2
935 9.1
85 8.9
9220 943
949 %7
785 647
204 852
108.7 110.3
%4 9.1
%7 965
103.5 104.7
988 9.7
938 903
813 816
216 401
40
Al A2
35 16
8.8 7.9
33 21
5.2 15
135 65
74 38
4.9 2.5
71 192
48 21
4.0 33
5.1 3.6
3.7 15
4.0 0.7
395 109

200
Al A2
86.1 87.1
69.8 77.4
1229 129.8
1.6 353
63.4 1015
74.0 77.4
87.4 92.7
82.7 89.9
81.0 87.9
86.5 98.4
84.6 91.5
85.8 86.6
47.7 52.5
119.2 -66.1
200
Al A2
2.5 2.0
8.2 43
3.0 11
104.2 6.8
11.7 5.3
5.7 4.1
2.9 3.0
12.4 113
6.4 2.4
2.1 2.8
3.8 2.8
33 3.2
53 4.8
-2.9 -7.4
100
Al A2
89.9 93.9
87.4 89.8
89.9 94.9
92.8 95.5
85.6 87.8
88.1 85.3
102.5 104.6
92.0 101.2
90.9 93.1
99.1 101.4
93.6 94.6
88.3 89.2
77.5 79.1
60.4 70.6
100
Al A2
4.0 2.4
7.5 5.6
4.2 2.7
35 2.2
7.2 6.1
6.6 2.8
4.0 3.8
8.4 4.6
3.7 2.0
2.0 2.7
4.7 2.2
3.6 37
3.8 1.9
12.0 4.4

500
Al A2
89.5 81.9
130.5 828
89.6 89.4
76.5 55.1
121.2  106.0
78.1 60.8
1112 911
92.8 92.2
109.4 90.8
1296 93.1
1142 993
85.0 83.2
80.5 78.9
-3.3  -17.1
500
Al A2
11.2 8.6
7.7 13.7
4.2 3.5
14.0 9.2
5.8 13.4
13.9 10.0
9.3 8.5
10.5 5.7
5.6 3.0
11.9 10.5
8.1 8.3
15.0 14.0
115 9.8
-324.0 -58.8
200
Al A2
95.5 122.2
85.2 84.8
94.8 99.8
92.5 95.9
93.1 101.2
84.6 95.0
101.2 1148
115.8 1118
93.1 105.5
951 1071
92.1 99.3
83.3 95.5
78.1 93.1
91.5 76.5
200
Al A2
6.5 1.7
3.4 2.0
3.5 1.8
3.8 3.0
8.9 4.9
3.0 2.1
16 2.8
8.7 9.1
2.3 1.8
3.4 2.1
18 2.1
3.4 15
4.5 2.2
6.1 25

1000
Al A2
93.5 93.5
98.2  106.2
96.9  100.3
90.4 86.1
69.6 129.8
84.7 75.5
103.5 102.0
105.9 118.0
100.5 103.3
97.0 107.0
122.7 107.4
92.2 92.7
90.1 82.0
29.2 42.5
1000
Al A2
3.8 3.8
8.3 10.2
13.8 2.9
9.4 6.1
5.6 5.2
2.3 2.7
5.3 2.3
9.6 8.4
2.4 13
33 18
15.6 23
2.8 13
2.7 1.0
11.7 7.5
500
Al A2
1245 1306
82.8 82.4
94.0 1017
100.0 100.1
100.9 103.9
90.7 97.7
110.3 1165
113.7 1169
95.4  104.9
1041 109.1
93.3 98.2
90.2 96.3
90.3 98.1
97.0 92.3
500
Al A2
3.0 18
4.2 2.0
2.2 11
2.4 3.1
3.8 3.9
15 14
1.4 0.9
6.7 2.7
1.6 0.5
2.4 1.0
13 1.0
2.2 11
3.6 1.0
6.4 1.4

2500
Al A2
108.7 104.4
98.9 87.7
89.8 81.5
101.3 715
106.4 144.8
76.4 608
100.2 103.1
106.2 99.7
100.5 102.4
92.4 107.9
102.8 1126
82.4 96.2
98.7 93.7
61.7 76.9

2500
Al A2
4.6 6.6
16.7 14.4
22.6 2.4
10.1 37
21.6 5.0
5.6 8.1
10.0 4.9
10.7 9.6
1.2 4.4
4.4 6.2
214 53
2.0 5.9
1.5 5.8
5.1 8.7

Mean
103.1
88.0
95.5
100.0
86.7
93.5
108.9
106.0
97.8
103.6
97.6
92.0
83.5
83.8
Mean
4.2
7.9
3.5
3.5
8.9
5.4
39
13.7
3.3
3.7
4.5
4.0
3.2
8.6

HH#
HH#
8.3
7.7
Hi
9.7
HH#
HH#
HH#
HH#
i
HH#
9.6
HH#

Mean
90.0
90.7
101.0
53.9
917
78.1
99.2
95.0
96.9
98.7
102.3
83.5
71.6

7.6

Mean
6.1
12.3
7.6
14.2
9.1
8.6
7.2
13.3
4.8
6.7
9.1
7.9
5.4
-21.2

% CV
17.3
14.3
8.7
7.7
15.6
10.4
9.6
10.6
114
12.6
10.6
11.6
11.5
23.6

EEEEELLEEETEEEE

% CV
11.3
21.2
17.0
51.7
33.0
12.9
11.9
11.8
12.2
14.5
17.9
9.9
27.9
653.2



39 Table 5b — Repeatability for fruit and vegetables

Carrot Accuracy
10 20 50 100 250
Al A2 Al A2 Al A2 Al A2 Al A2 Mean s %CV
AMPA 761 760 794 754 771 82 744 739 769 779 7.3 32 42
Chiorate 984 998 925 99 1080 1097 1013 1026 1111 1114 1034 64 62
Cyanuric Acid 0.0 0.0 165.4 162.1 1225 119.8 114.6 108.6 117.6 119.6 117.1 49 4.2
Dicamba 00 00 802 712 850 1031 849 818 854 894 85.1 90 106
Ethephon 1344 1347 1116 1149 1208 1303 104.2 104.5 99.4 104.5 1159 13.4 116
Fosetyl Aluminium 1109 1113 822 838 94.6 97.2 916 912 911 923 95.1 93 9.8
Glufosinate 84.8 79.0 75.4 78.4 87.7 94.4 73.0 75.4 845 847 8.7 6.6 81
Glyphosate 86.5 88.1 87.4 924 102.7 104.4 87.9 886 9.7 932 92.6 6.4 6.9
HEPA 122.4 114.8 1213 1135 100.6 99.5 99.7 99.5 98.6 97.8 106.8 100 9.4
Maleic Hydrazide 1039 1067 1041 1088 987 88 931 934 1001 982 %.7 63 63
MPPA 786 85 685 703 746 791 819 84 84 875 793 64 81
N-Acetyl AMPA 90 1036 872 900 985 1027 949  9%0 957 97 %.4 51 52
N-acetyl glufosinate 730 767 664 669 85 918 829 82 814 810 795 87 110
N-acetyl Glyphosate %44 970 941 984 1108 1137 984 1000 1053 1049 017 67 66
Perchlorate 1053 1063 999 1060 1104 1117 1015 1048 1076 1074 061 36 34
Phosphonic acid 851 88 00 0.0 a5 467 737 734 B8 768 783 6.1 7.8
Carrot
100 200 500 100.0 250.0
Al A2 Al A2 Al A2 Al A2 Al A2 Mean
AMPA 17 12 59 92 7.4 58 51 42 31 24 66
Chiorate 45 26 16 23 20 25 38 51 39 32 31
Cyanuric Acid NA NA 65 59 48 7.4 28 60 40 16 44
Dicamba NA NA 215 16.7 116 8.8 128 9.8 6.0 6.2 1.7
Ethephon 16 114 7.0 82 46 20 65 93 37 14 66
Fosetyl Aluminium 21 27 21 20 12 17 32 43 24 25 24
Glufosinate 127 4.6 89 6.9 54 16 58 9.0 2.8 38 6.1
Glyphosate 42 28 27 27 25 21 54 4.2 18 21 3.0
HEPA 31 32 42 5.9 45 7.4 42 4.4 20 3.0 4.2
Maleic Hydrazide 85 183 255 151 127 11.2 9.3 78 47 6.9 120
MPPA 33 18 22 26 13 39 32 30 24 16 25
N-Acetyl AMPA 36 19 40 28 28 17 44 43 33 28 32
N-acetyl glufosinate 44 42 29 15 33 37 30 27 23 25 30
N-acetyl Glyphosate 37 32 17 17 18 15 34 48 29 35 28
Perchlorate 16 20 20 15 12 26 45 48 39 40 28
Phosphonic acid 26 24 #DIV/OL #DIV/O! 66 75 44 42 25 38 42
Orange Accuracy
10 20 50 100 250
Al A2 Al A2 Al A2 Al A2 Al A2 Mean s %V
AMPA %2 93 909 80 80 86 8.0 904 84 81 88.4 a8 54
Chiorate 1029 948 994 997 96 913 925 983 973 926 9%.2 38 40
Cyanuric Acid 986 1002 1015 9%0 87 8.0 89 8.5 81 836 8.1 21 25
Dicamba 1277 1201 974 1097 1153 978 1030 984 1010 995 1028 65 63
Ethephon 1035 1046 1047 1172 1155 1096 %8 %7 93 988 1044 76 73
Fosetyl Aluminium 100.6 94.4 98.4 95.4 922 937 93.2 95.9 92.0 917 9.8 29 31
Glufosinate 95.9 816 915 90.6 917 863 83.0 815 86.7 844 87.3 49 5.6
Glyphosate 76.7 68.9 732 821 75.0 69.4 65.7 67.3 67.2 71.2 7.7 51 71
HEPA 105.1 90.7 943 97.7 99.4 104.2 88.8 926 712 98.3 94.2 9.7 103
Maleic Hydrazide 927 76.2 108.9 1182 1013 97.9 99.3 95.1 80.6 819 95.2 13.1 137
MPPA 1010 94 932 934 780 83 833 887 848 804 87.8 71 81
N-Acetyl AMPA 1026 983 946 90 938 995 892 942 921 7 %5 38 40
N-acetyl glufosinate 1038 923 1119 1019 982 92 926 946 8.6 902 97.4 7.0 72
N-acetyl Glyphosate 645 642 841 729 68 635 622 619 613  6l4 6.2 72 108
Perchlorate 85 780 843 809 715 739 749 790 7.7 746 780 45 58
Phosphonic acid 976 936 774 948 753 818 789 782 718 773 8.9 92 109
Orange
100 200 500 100.0 250.0
Al A2 Al A2 Al A2 Al A2 Al A2 Mean
AMPA 308 178 161 205 69 39 58 79 32 14 114
Chiorate 116 24 63 16 52 30 20 46 7.1 33 a7
Cyanuric Acid 92 149 106 64 7.7 95 26 89 87 36 68
Dicamba B9 139 163 160 128 59 15 97 82 93 1.2
Ethephon 7.8 51 81 115 67 43 46 63 49 24 62
Fosetyl Aluminium 143 26 34 31 26 37 21 26 47 16 a1
Glufosinate 123 10.6 36 9.6 26 75 7.6 6.2 57 53 71
Glyphosate 151 109 15.6 4.7 74 82 6.8 28 5.4 53 82
HEPA 17.9 24.7 95 43 33 6.9 24 7.0 53 17 83
Maleic Hydrazide 9.8 129 116 115 42 17.5 71 6.3 15.0 84 104
MPPA 193 38 15.0 3.4 46 15.5 18 13.2 124 12 9.0
N-Acetyl AMPA 115 38 86 22 2.8 77 11 84 53 18 53
N-acetyl glufosinate 53 56 7.1 43 19 59 30 51 26 20 43
N-acetyl Glyphosate 125 54 126 97 71 44 41 36 15 40 65
Perchlorate 127 21 129 26 46 84 23 99 20 21 67
Phosphonic acid 87 85 85 68 57 72 96 45 56 20 65
Tomato Accuracy
10 20 50 100 250
Al A2 Al A2 Al A2 Al A2 Al A2 Mean s %V
AMPA 148 1123 826 847 83 849 92 943 808 800 914 126 138
Chiorate 1235 1157 1005 1050 983 1005 915 948 1140 1223 066 115 107
Cyanuric Adid 81 83 1062 1093 1043 1031 950 949 925 90 97.6 48 50
Dicamba 92 1004 1091 1098 990 1047 1014 1058 1086 1132 064 47 44
Ethephon 1398 1410 1206 1169 1105 1165 1436 1454 1045 1039 1243 165 133
Fosetyl Aluminium 1028 1034 916 976 834 848 840 844 910 910 914 76 83
Glufosinate 929 839 86.3 855 88.9 95.5 818 80.9 93.8 96.7 89.1 55 6.2
Glyphosate 86.8 928 755 69.8 57.7 57.7 67.5 65.1 55.2 57.5 68.6 13.0 189
HEPA 100.4 100.1 99.4 918 100.4 110.1 100.3 104.0 95.7 97.6 100.0 48 48
Maleic Hydrazide 94.8 97.7 1019 875 99.5 109.6 1017 103.0 86.2 96.9 97.9 71 72
MPPA 97.3 102.9 90.3 96.7 84.2 88.1 915 91.8 79.2 79.6 90.2 77 85
N-Acetyl AMPA 97 92 933 909 911 921 94 99 90 925 9.1 38 40
N-acetyl glufosinate 917 1053 80 84 85 948 953  9%1 920 936 931 55 59
N-acetyl Glyphosate 84 693 693 634 639 633 708 6.1 645 670 683 63 92
Perchlorate 1010 1068 952 1013 906 918 878 89 952 %7 953 64 67
Phosphonic acid 1030 907 930 951 85 819 917 915 713 718 87 126 145
Tomato Precision
100 200 500 100.0 250.0
Al A2 Al A2 Al A2 Al A2 Al A2 Mean
AMPA 196 91 82 162 85 81 34 32 7.7 59 20
Chiorate 20 44 42 50 16 23 65 78 85 64 49
Cyanuric Acid 12 116 7.8 87 77 10.1 59 a7 54 53 " 65
Dicamba 13 127 248 111 81 120 84 63 68 78 7 107
Ethephon 181 67 7.2 59 7.0 51 20 23 55 30 63
Fosetyl Aluminium 172 96 53 98 19 39 21 22 61 38 62
Glufosinate 154 101 120 5.9 63 141 107 7.6 76 6.8 9.7
Glyphosate 8.0 53 112 8.1 9.3 283 139 5.8 216 14.4 126
HEPA 17.4 87 85 9.8 9.9 6.6 39 4.5 31 28 75
Maleic Hydrazide 39 125 205 195 12.8 139 125 10.4 163 126 135
MPPA 19.8 4.4 51 9.6 31 77 43 4.6 6.8 35 6.9
N-Acetyl AMPA 5.6 11 82 4.5 36 6.2 27 31 46 19 4.2
N-acetyl glufosinate 132 95 107 74 51 96 7.7 58 63 33 7.9
N-acetyl Glyphosate 157 59 122 9.0 50 127 106 80 209 151 115
Perchlorate 37 42 41 56 34 31 42 38 58 50 43
Phosphonic acid 176 119 7.1 104 12 66 27 33 68 51 69

40



41 Fig S1(a) — transitions from 0.1ug/l recoveries in wheat a) AMPA, b) chlorate, ¢) cyanuric acid (oranges at

42 1ug/kg), d) dicamba, e) ethephon, f) fosetyl aluminium, g) glufosinate, h) glyphosate
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45 Fig S1 (b) - transitions from 0.1ug/l recoveries in infant formula a) HEPA, b) Maleic Hydrazide, c) MPPA,

46 d) N-acetyl ampa, e) N-acetyl glufosinate, f) N-acetyl glyphosate, g) perchlorate, h) phosphonic acid

47
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49 Fig S2 — lon Ratio data for the matrices validated in this study
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77 Fig S3 — Matrix effects for (a) wheat and (b) Infant Formula
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(a) - Matrix Effects - wheat
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(b) - Matrix Effects - Infant Formula
s d}é;@ g\“ﬁ.ﬁz
2 1
. & & = N & &
A & & & & & &= \‘:'k &
o e .Q\$ i o o = A= 8! o
%o oF & & Y - - ¢ <

17100 = 1/200



W1in 10
m1in20

Orange

UL

(o]

93 Fig S4 — Matix Effects fruit and vegetables — (a) oranges, (b) Tomatoes and (c) carrots
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