
 
 
Figure S1: Violin plots based on measured variables presented in the heat map. Group and sub-group wise 
cumulative distribution of normalised variables from Figure 1 is presented here. Plots are depicting overall 
expressions of measured independent variables (VOCs) in each group and between multiple groups. 
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Table S1: Sum formulas and protonated masses of potentially exogenous VOCs  

Sum formula Mass 

(C3H4)H+ 41.034 
(C3H6)H+ 43.046 
(CH2O2)H+ 47.017 
(C3H4O)H+ 57.041 
(C4H8)H+ 57.072 
(C5H6)H+ 67.057 
(C5H10)H+ 71.082 
(C6H6)H+ 79.051 
(C6H8)H+ 81.070 
(C6H10)H+ 83.079 
(C5H8O)H+ 85.059 

(C6H12)H+ 85.103 

(C7H8)H+ 93.054 

(C6H6O)H+ 95.055 

(C6H8O)H+ 97.089 

(C8H8)H+ 105.063 
(C8H10)H+ 107.064 

(C8H12)H+ 109.092 

(C7H10O)H+ 111.100 
(C9H10)H+ 119.077 
(C8H8O)H+ 121.062 
(C7H6O2)H+ 123.044 
(C9H10O)H+ 135.070 
(C10H12O)H+ 149.056 
(C10H22O)H+ 159.094 

 
  



Table S2: Overview for all 44 quantified VOCs with group-wise median and percentiles in the expiration.  
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15.39

12.19
22.58

12.85
11.16

17.01
15.02

12.66
20.02

16.12
13.08

19.57
14.27

11.95
18.92

15.27
11.72

20.13
13.84

11.25
16.77

15.42
13.89

19.92
12.96

11.51
17.27

(C
9H

10O
)H

+
135.070

17.41
13.83

21.97
18.12

14.10
22.37

15.83
13.71

21.00
18.93

14.80
22.92

20.43
14.63

21.50
19.91

14.81
22.26

20.56
11.93

21.07
20.11

15.49
23.73

16.57
14.06

20.65
17.01

13.90
20.46

18.34
12.08

22.84
(C

10H
16)H

+
137.133

20.07
12.20

33.68
22.62

13.98
37.99

23.86
16.22

38.88
20.43

12.44
36.28

27.56
16.76

44.17
27.47

16.81
44.63

27.66
16.99

37.88
26.77

16.25
76.89

23.79
14.18

37.39
32.88

22.52
50.00

26.21
19.48

32.02
(C

10H
12O

)H
+ 

149.056
< LO

Q
< LO

Q
14.00

< LO
Q

< LO
Q

14.92
< LO

Q
< LO

Q
17.03

< LO
Q

< LO
Q

13.38
5.87

< LO
Q

15.30
11.73

< LO
Q

15.01
< LO

Q
< LO

Q
16.46

< LO
Q

< LO
Q

15.56
< LO

Q
< LO

Q
13.46

< LO
Q

< LO
Q

16.93
< LO

Q
< LO

Q
13.06

(C
10H

22O
)H

+
159.094

< LO
Q

< LO
Q

14.47
< LO

Q
< LO

Q
18.32

< LO
Q

< LO
Q

16.50
12.56

< LO
Q

20.14
< LO

Q
< LO

Q
20.46

< LO
Q

< LO
Q

20.21
< LO

Q
< LO

Q
20.47

13.21
< LO

Q
22.97

13.92
< LO

Q
22.50

6.40
< LO

Q
16.16

5.91
< LO

Q
13.49

Healthy (n=256)

All H. Influenzae  (n=97)

Asymptomatic H. Influenzae  (n=55)

Symptomatic H. Influenzae  (n=42)

All S. pneumoniae  (n=40)

H. influenzae  + S. pneumoniae  (n=24)

H. influenzae  + Rhinovirus (n=16)

S. pneumoniae  + Rhinovirus (n=12)

M
ono-pathogens

C
o-pathogens

Asymptomatic S. pneumoniae  (n=25)

Symptomatic S. pneumoniae  (n=15)

All Rhinovirus (n=34)



Table S3: Overview for all 44 quantified VOCs with group-wise median and percentiles in the room air.  
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(C
H

2O
)H

+
31.018

173.75
86.57

265.60
177.47

86.82
276.64

172.17
96.54

288.38
188.27

78.50
273.88

190.16
101.00

256.44
237.17

159.01
299.21

144.78
89.35

181.39
162.42

73.55
257.76

210.74
147.20

293.27
181.39

82.57
263.68

280.77
80.63

320.24
C

H
4O

)H
+

33.031
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO
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< LO
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< LO
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< LO
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Q
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Q
< LO

Q
< LO

Q
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Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
(H

2S)H
+

34.970
2.76

2.42
3.26

2.93
2.47

3.34
2.95

2.43
3.33

2.89
2.63

3.58
2.85

2.43
3.30

2.76
2.29

2.94
3.26

2.79
3.63

3.14
2.70

3.34
3.16

2.53
3.43

2.91
2.54

3.24
3.20

2.48
3.62

(C
3H

4)H
+

41.034
16594.13

7032.04
27312.52

16435.90
6841.33

27291.92
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9001.47
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14932.08
6522.85
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16597.07
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7894.24
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14101.30
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6963.21
28762.61

(C
3H

6)H
+

43.046
11602.23

5379.68
19293.46

11662.42
5379.68

20057.78
12161.91

6519.19
20057.78

11200.69
5180.41

20187.02
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6440.02
20270.76

20057.78
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26020.38
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20048.41
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+
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31.64
64.24
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26.50
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42.36

29.87
50.73

38.48
20.26

65.82
41.88

32.55
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46.18
41.44

71.17
32.41

22.40
41.07

31.51
27.12

53.99
35.52

26.41
66.68

46.99
25.34
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23.77
62.39

(C
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+
45.027

50.35
26.45

89.59
53.36

26.93
91.15

55.44
34.55

84.73
50.89

24.92
96.30

49.81
32.19

114.19
92.00

47.08
120.16

44.59
28.32
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52.94

24.53
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61.52
36.35
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49.14

28.25
76.40
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H
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45.49
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40.24
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41.41

48.86
45.36

41.35
51.09

47.18
44.57

54.34
41.63

38.88
46.30

44.47
40.75

48.70
43.71

41.03
48.83

45.49
41.31

50.31
44.90

41.61
51.51

(C
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6O
)H

+
47.056

< LO
Q

< LO
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+
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7.77
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5.59

7.97
6.44

5.56
7.70

6.54
5.64

8.72
6.55

5.54
8.89

7.70
5.90

10.50
6.12

5.07
6.73

6.94
5.50

7.88
7.37

6.00
7.66

6.92
6.12

8.38
7.52

5.48
9.32

(C
3H

4O
)H

+
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< LO
Q
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Q
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Q
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Q

0.21
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Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
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Q
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Q
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Q
< LO

Q
< LO

Q
< LO

Q
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Q

< LO
Q
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Q

(C
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8)H
+

57.072
110.51

79.30
147.76

110.71
54.35

148.25
100.07

55.64
143.40

120.50
59.90

151.75
99.21

59.32
153.84

112.41
59.62

160.13
80.13

61.68
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73.01

169.98
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74.52
151.92
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43.83
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(C
3H

6O
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+
59.049

8.23
3.34

16.45
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16.14

8.65
4.25

15.81
8.11
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17.73

7.81
4.19

17.01
16.81

7.41
24.58

5.38
3.63

7.71
8.31
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17.01
8.35
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13.86
2.49
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(C
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4O

2)H
+

61.031
13.74

9.85
17.53

14.91
9.75

17.49
14.01

8.87
17.16

15.73
11.26

19.20
15.07

10.43
18.63

15.41
9.52

17.28
14.73

11.60
18.94

16.53
13.54

20.63
17.07

11.08
19.69

12.52
11.34

16.28
10.85

10.05
14.57

(C
3H

8O
)H

+
61.066

636.51
358.34

1302.68
797.03

325.45
1341.20

839.04
329.83

1304.32
613.21

325.45
1390.59

602.01
379.24

1422.66
1353.90

524.94
1805.32

419.15
306.94

568.98
814.83
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523.03
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+
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11.71
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14.89
11.29

9.06
14.02

13.32
8.89

16.30
12.30

9.10
15.58

13.91
10.39

16.07
9.50

8.64
13.60

13.28
9.91

15.66
13.73

9.56
16.19

9.99
8.54

14.83
9.51

7.79
13.75

(C
5H

8)H
+

69.070
0.21

< LO
Q

2.85
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Q
< LO

Q
2.19
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Q
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Q
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Q
1.69
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Q
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Q
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< LO

Q
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0.26
(C
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+

71.043
0.35

0.26
0.48

0.35
0.25

0.46
0.32

0.24
0.45

0.38
0.26

0.47
0.35

0.26
0.48

0.39
0.24

0.53
0.33

0.28
0.37

0.38
0.26

0.47
0.36

0.26
0.47

0.32
0.25

0.47
0.28

0.22
0.41

(C
5H

10)H
+

71.082
19.76

13.36
24.77

19.07
11.16

24.15
17.63

11.16
23.81

20.05
11.39

24.15
15.16

11.16
25.02

15.60
10.40

27.66
13.44

12.13
19.72

22.97
14.32

28.89
20.52

15.90
26.12

15.32
9.35

26.90
14.25

8.15
20.36

(C
4H

8O
)H

+
73.067

21.51
< LO

Q
52.52

19.54
< LO

Q
52.52

23.60
< LO

Q
55.56

14.64
< LO

Q
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13.97
< LO

Q
55.80

36.80
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Q
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< LO

Q
23.89
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Q
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Q
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+
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1.72
1.04

0.52
1.65

0.91
0.52

1.38
1.45

0.49
1.97

1.08
0.53

1.63
1.30

0.68
1.65

0.83
0.41

1.52
1.33

0.65
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1.32
0.82

1.87
1.03
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1.67

0.71
0.43
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(C
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+
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23.64
15.81

33.83
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15.77
28.45

22.56
16.04

28.45
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15.76
34.42

22.56
16.37

31.17
24.40

22.25
36.99

16.39
13.89

21.70
23.72

16.83
33.85

21.48
14.52
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16.91
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14.85
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+
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4.38
9.06
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6.03
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0.72
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93.054
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
(C

6H
6O

)H
+

95.055
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
3.64

< LO
Q

< LO
Q

3.71
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
(C

6H
8O

)H
+

97.089
10.26

7.62
13.59

9.58
7.41

13.04
10.15

7.83
11.83

9.29
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9.51

7.53
14.90
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9.38

15.39
8.23
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9.51

10.76
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14.37
11.11
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10.82
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14.20
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21.82
15.91

29.55
21.39

16.21
25.27

22.61
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29.07
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30.46
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Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
(C

9H
10) 

119.077
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
23.89

< LO
Q

< LO
Q

< LO
Q

< LO
Q

< LO
Q

< LO
Q

< LO
Q

< LO
Q

< LO
Q

< LO
Q

< LO
Q

< LO
Q

< LO
Q

< LO
Q

< LO
Q

(C
8H

8O
)H

+
121.062

20.11
15.77

26.13
20.40

16.38
23.72

19.29
15.19

23.59
21.72

17.76
23.99

22.79
16.00

32.96
23.76

16.14
35.43

20.66
15.93

31.98
20.78

16.06
24.74

19.89
16.32

22.67
18.40

15.97
20.97

17.18
15.33

21.45
(C

7H
6O

2)H
+

123.044
10.86

9.04
12.87

10.56
8.48

12.56
11.08

8.57
12.75

10.03
8.54

12.56
11.16

9.20
12.20

12.14
10.69

14.43
9.70

7.78
11.06

11.04
8.64

13.22
10.81

9.12
12.83

10.32
8.53

12.60
9.86

8.58
11.52

(C
9H

10O
)H

+
135.070

23.02
17.93

31.54
21.85

16.83
30.34

19.48
13.47

27.96
23.29

18.22
32.59

22.51
15.07

33.15
23.28

15.18
33.15

21.79
14.98

24.86
24.65

12.85
29.82

25.74
19.99

33.30
24.02

14.60
31.25

20.99
10.79

32.03
(C

10H
16)H

+
137.133

2.75
0.13

5.55
2.55

0.92
5.17

2.42
1.02

5.44
2.73

0.78
4.58

3.26
0.57

6.35
4.86

1.78
6.42

1.64
< LO

Q
3.35

4.13
0.67

6.54
1.47

< LO
Q

4.16
4.26

1.72
5.49

1.09
0.50

4.55
(C

10H
12O

)H
+ 

149.056
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
< LO

Q
2.98

(C
10H

22O
)H

+
159.094

< LO
Q

< LO
Q

11.70
< LO

Q
< LO

Q
16.17

< LO
Q

< LO
Q

13.45
< LO

Q
< LO

Q
17.60

< LO
Q

< LO
Q

18.12
< LO

Q
< LO

Q
17.48

< LO
Q

< LO
Q

18.75
11.44

< LO
Q

19.33
11.57

< LO
Q

17.88
< LO

Q
< LO

Q
14.42

< LO
Q

< LO
Q

12.12

Healthy (n=256)

All H. Influenzae  (n=97)

Asymptomatic H. Influenzae  (n=55)

Symptomatic H. Influenzae  (n=42)

All S. pneumoniae  (n=40)

H. influenzae  + S. pneumoniae  (n=24)

H. influenzae  + Rhinovirus (n=16)

S. pneumoniae  + Rhinovirus (n=12)

M
ono-infections

C
oinfections

Asymptomatic S. pneumoniae  (n=25)

Symptomatic S. pneumoniae  (n=15)

All Rhinovirus (n=34)



  Acetone Acetic acid 
Dimethyl 
sulphide Pentanal Limonene 

LOD 
[ppbV] 0.02 2.36 3.51 9.54 1.99 
LOQ  
[ppbV] 0.71 3.05 12.95 22.79 8.34 

Table S4: LOD and LOQ of the five VOCs of interest.  
 


