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Figure S1. Representative LC-MS/MS extracted ion chromatograms for caffeine and its metabolites 
in human urine at 2 h after administration of caffeine-containing drink 
 

RT: 1.00 - 5.00 SM : 7G

2 4
Time (min)

0

50

100
0

50

100
0

50

100
0

50

100
0

50

100
0

50

100
0

50

100
0

50

100
4.18

3.03

2.48
2.97

2.81 4.65
2.94

3.552.00
2.58

2.00 2.94 4.31
2.63

2.46 3.34
2.40

2.90 4.401.81
2.24

3.02 4.83
4.07

2.731.95

NL: 4.81E4
TIC F: + c ESI SRM ms2 
211.160 [ 125.960-126.260]   
MS 171208_HJ_4H_02

NL: 4.59E3
TIC F: - c ESI SRM ms2 
179.080 
[ 163.930-164.230]   MS 
171208_HJ_4H_02

NL: 1.73E6
TIC F: + c ESI SRM ms2 
181.160 [ 123.950-124.250]   
MS 171208_HJ_4H_02

NL: 5.97E4
TIC F: + c ESI SRM ms2 
181.100 [ 138.050-138.350]   
MS 171208_HJ_4H_02

NL: 5.08E5
TIC F: + c ESI SRM ms2 
197.130 [ 139.920-140.220]  
 MS 171208_HJ_4H_02

NL: 1.34E6
TIC F: + c ESI SRM ms2 
167.100 [ 109.950-110.250]   
MS 171208_HJ_4H_02

NL: 1.56E5
TIC F: - c ESI SRM ms2 
225.100 
[ 196.950-197.250]   MS 
171208_HJ_4H_02

NL: 2.19E5
TIC F: + c ESI SRM ms2 
195.100 [ 137.950-138.250]  
 MS 171208_HJ_4H_02

RT: 1.00 - 5.00 SM : 7G

2 4
Time (min)

0

50

100
0

50

100
0

50

100
0

50

100
0

50

100
0

50

100
0

50

100
0

50

100 2.26
2.15

2.62 3.11
2.41

4.922.96

2.44

4.063.71
2.15

2.36

2.19 2.53 4.16
2.65

4.87

2.44
2.16 3.31

2.31

3.01 3.63
2.40

1.26 2.92 3.84
2.28

3.37 4.32

NL: 1.63E4
TIC F: - c ESI SRM ms2 
181.100 [ 137.950-138.250]   
MS 171208_HJ_4H_02

NL: 1.24E5
TIC F: + c ESI SRM ms2 
199.180 [ 180.950-181.250]   
MS 171208_HJ_4H_02

NL: 6.77E4
TIC F: + c ESI SRM ms2 
197.160 [ 168.970-169.270]  
 MS 171208_HJ_4H_02

NL: 1.05E4
TIC F: - c ESI SRM ms2 
164.900 [ 121.850-122.150]   
MS 171208_HJ_4H_02

NL: 4.87E3
TIC F: + c ESI SRM ms2 
197.100 [ 181.950-182.250]   
MS 171208_HJ_4H_02

NL: 9.09E5
TIC F: + c ESI SRM ms2 
167.000 
[ 123.950-124.250]   MS 
171208_HJ_4H_02

NL: 5.47E5
TIC F: + c ESI SRM ms2 
174.100 [ 114.950-115.250]   
MS 171208_HJ_4H_02

NL: 1.99E3
TIC F: - c ESI SRM ms2 
188.100 [ 142.950-143.250]  
 MS 171208_HJ_4H_02



Supplementary data 

 

Table S1. Concentrations of quality control standards for caffeine and its metabolites 

Analyte 
Concentration (ng/mL) 

LLOQ LOQ MLQ HLQ 

Caffeine 13 32 320 1600 

137U 10 24 120 400 

13X 30 60 240 800 

17X 50 120 1200 6000 

37X 100 240 1200 4000 

17U 67 160 1600 8000 

AFMU 133 320 3200 16000 

AAMU 33 48 240 800 

1U 150 300 1200 4000 

13U 30 75 360 1200 

1X 166 400 4000 20000 

3X 100 240 1200 4000 

37U 30 60 240 800 

7X 50 120 1200 6000 
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Table S2. Calibration range, retention time and multiple reactions monitoring data for caffeine and 
its metabolites 

Analyte Calibration 
range (ng/mL) 

RT 
(min) Ion mode Precursor ion 

(m/z) 
Product ion 

(m/z) 
Caffeine 13-2000 4.00 + 195.20 138.10 

137U 10-500 3.06 + 211.16 126.10 
13X 30-1000 2.99 - 179.08 164.08 
17X 50-7500 2.96 + 181.16 124.10 
37X 100-5000 2.59 + 181.17 138.20 
17U 67-10000 2.66 + 197.13 140.07 

AFMU 133-20000 2.37 - 225.10 197.10 
AAMU 33-2000 2.01 + 199.18 181.10 

1U 150-5000 2.37 - 181.10 138.10 
13U 30-1500 2.47 + 197.16 169.12 
1X 166-25000 2.42 + 167.10 110.10 
3X 100-5000 2.41 - 164.90 122.00 

37U 30-1000 2.38 + 197.10 182.10 
7X 50-7500 2.39 + 167.00 124.10 
1X*  2.40 + 174.10 115.10 
QU*  2.38 - 188.10 143.10 
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Table S3. Matrix effect data for caffeine and its metabolites 

Analyte 
LQC MQC HQC 

Accuracy 
(%) 

Precision 
(%) 

Accuracy 
(%) 

Precision 
(%) 

Accuracy 
(%) 

Precision 
(%) 

Caffeine 91.7 8.2 97.5 7.9 101.7 9.1 
137U 76.6 8.0 90.1 9.7 95.8 2.2 
13X 105.7 8.6 97.3 4.9 103.2 6.4 
17X 89.5 13.4 100.3 2.4 91.7 1.0 
37X 104.0 6.4 97.5 11.8 93.0 6.3 
17U 97.4 11.3 96.2 2.7 103.2 3.7 

AFMU 103.1 6.4 96.6 6.0 112.8 5.6 
AAMU 68.2 8.6 81.1 6.9 85.3 6.4 

1U 96.7 6.4 111.2 6.7 120.5 10.1 
13U 100.3 6.4 104.0 2.5 113.2 2.5 
1X 120.6 0.7 103.8 8.2 91.7 9.7 
3X 97.3 1.0 97.4 8.7 101.7 1.3 

37U 100.3 6.3 97.3 1.2 94.0 0.38 
7X 103.2 3.7 100.3 3.4 102.2 4.5 
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Table S4. Recovery data for caffeine and its metabolites 

Analyte 
LQC MQC HQC 

Accuracy 
(%) 

Precision 
(%) 

Accuracy 
(%) 

Precision 
(%) 

Accuracy 
(%) 

Precision 
(%) 

Caffeine 92.5 0.4 92.3 2.2 92.5 0.6 
137U 96.8 10.5 95.4 4.7 98.3 2.6 
13X 105.7 8.6 97.3 4.9 103.2 6.4 
17X 109.2 2.1 88.3 4.8 109.1 9.4 
37X 107.0 5.2 98.5 1.9 90.8 2.7 
17U 105.8 8.2 92.5 0.4 104.4 1.4 

AFMU 91.1 3.6 100.5 5.0 92.5 2.5 
AAMU 92.5 3.6 95.5 3.6 92.5 3.6 

1U 104.4 8.6 94.4 8.6 104.4 8.6 
13U 103.2 2.1 113.2 2.1 103.2 4.9 
1X 92.5 5.7 97.9 2.2 112.5 1.0 
3X 109.1 5.2 99.1 5.2 109.1 4.8 

37U 90.8 4.8 92.8 8.2 90.8 1.9 
7X 112.5 1.9 102.5 5.7 112.5 0.4 



 

 

Table S5. Stability of caffeine and its metabolites in various conditions 

Analyte 
Accuracy (%) ± CV (%) 

Freeze and thaw stability Processed sample stability Short term stability Long term stability 
LOQ HQ LOQ HQ LOQ HQ LOQ HQ 

Caffeine 102.1 ± 2.5 103.5 ± 6.9 105.5 ± 0.9 110.1 ± 2.0  107.2 ± 1.2 98.3 ± 5.3 105.1 ± 2.6 101.5 ± 7.1 
137U 101.4 ± 8.2 106.7 ± 3.3 105.8 ± 5.2 110.6 ± 3.3 110.8 ± 5.2 111.6 ± 3.3 100.8 ± 8.5 96.0 ± 10.5 
13X 103.1 ± 11.4 100.9 ± 6.6 99.8 ± 3.8 98.9 ± 2.9 89.8 ± 3.8 88.9 ± 1.9 87.7 ± 2.1 90.1 ± 4.2 
17X 100.9 ± 6.9 105.4 ± 8.8 101.9 ± 1.4 99.7 ± 8.2 110.9 ± 2.4 99.7 ± 8.2 100.9 ± 2.6 90.6 ± 3.8 
37X 109.7 ± 3.7 110.7 ± 3.7 112.1 ± 2.8 110.3 ± 4.2 111.1 ± 2.8 111.3 ± 3.2 97.8 ± 7.1 105.8 ± 9.2 
17U 100.3 ± 9.1 90.6 ± 5.4 95.2 ± 4.8 90.9 ± 5.1 91.2 ± 4.8 90.9 ± 5.1 89.4 ± 1.7 86.7 ± 0.9 

AFMU 99.8 ± 9.4 90.6 ± 2.1 93.7 ± 2.7 88.9 ± 4.0 93.7 ± 2.7 89.9 ± 3.0 52.3 ± 1.4 47.2 ± 1.5 
AAMU 102.1 ± 10.3 101.2 ± 6.3 111.9 ± 2.7 109.1 ± 5.7 111.9 ± 2.7 99.1 ± 9.7 305.2 ± 4.6 323.4 ± 10.8 

1U 113.1 ± 0.9 106.4 ± 8.4 110.5 ± 2.8 91.6 ± 4.5 112.5 ± 2.8 91.6 ± 4.5 108.9 ± 4.2 107.4 ± 4.9 
13U 111.2 ±1.5 100.6 ± 9.4 112.0 ± 4.8 107.9 ± 6.5 112.0 ± 0.8 108.9 ± 6.2 106.4 ± 4.4 108.0 ± 5.9 
1X 100.5 ± 5.5 112.4 ± 0.7 108.0 ± 2.3 100.4 ± 2.3 108.0 ± 2.3 100.4 ± 8.8 108.0 ± 2.3 100.4 ± 10.1 
3X 99.1 ± 2.0 99.9 ± 3.1 101.4 ± 6.5 105.0 ± 6.4 103.4 ± 6.5 105.0 ± 6.4 99.0 ± 12.4 111.2 ± 2.6 

37U 107.8 ± 7.4 109.8 ± 2.4 100.9 ± 4.9 104.6 ± 2.7 108.1 ± 4.8 107.6 ± 4.4 94.8 ± 8.6 91.2 ± 4.3 
7X 109.9 ± 5.4 108.8 ± 8.3 106.6 ± 0.8 109.1 ± 1.8 106.6 ± 0.8 109.1 ± 1.8 107.1 ± 5.8 101.5 ± 7.1 

 

 
 


