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Fig. 1
hand

Collecting device for skin gas emanating from

Hand was covered with sample bag made from
polytetrafluoroethylene sheet.
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Fig. 2 Typical GC/MS chromatogram of skin gas
(subject A)

Peaks : 1. benzene (Rt 3.7); 2. toluene (Rt 5.2);
3. hexanal (Rt 5.6); 4. xylene (Rt 6.6); 5. heptanal
(Rt 6.9); 6. styrene (Rt 7.2); 7. octanal (Rt 7.9);
8. 2-ethyl-1-hexanol (Rt 8.0); 9. p-dichlorobenzene
(Rt 8.5); 10. octanal (Rt 8.8); 11. nonanal (Rt 9.4)

Table 1 VOC concentration in skin gas from each
subject
Benzene Toluene 2-Ethyl-1-hexanol
Subject (m/z 78) (m/z 91) (m/z 83)
(ppb] [ppb] (ppb]
A 0.34 0.53 9.8
B 0.30 0.49 11.2
C 0.35 0.82 11.2
D 0.26 0.71 7.7
E 0.58 0.92 10.6
F 0.34 0.68 17.4
G 1.06 22.12 13.1
Blank
(A-G) (0.09) (0.6) (3.1)
H 0.27 1.25 25.6
I 0.13 1.73 24.2
J 0.31 0.50 22.5
Blank
(H-T) (0.52) (1.5) (8.7

The value of each concentration has subtracted the value of
the blank gas. (A-G: Sampling at May, 2010, H-]J:
Sampling at February, 2011)
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Table 2 Concentration of benzene, toluene and
2-ethyl-1-hexanol in skin gas
Benzene Toluene 2-Ethyl-1-hexanol
Subject (m/z 78) (m/z 91) (m/z 83)
[ppb] (ppb] (ppb]
A-D 0.31 = 0.04 0.64 £0.16 9.98 £ 1.65
(0.31 = 0.04) (0.62 = 0.16) (9.96 = 1.66)
EF 0.46 £ 0.17 0.80 £0.17 14.00 = 4.81
’ (044 £0.17)  (0.79 % 0.17) (13.58 = 4.84)
G 1.06 22.12 13.10
(1.06) (22.12) (13.10)
H- 0.24 £0.10 1.16 £ 0.62 24.1 = 1.55
] (022 £0.10)  (1.03 £ 0.64) (24.1 = 1.55)

Mean * SD (geometric mean * geometric SD)
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Table 3 Chemical compounds find in living space

Retention Indoor air Indoor air
Compound . . . .

time [min]  in workplace in house
Acetone 2.1 — O
Ethanol 2.2 O -
Heptane 2.6 — O
Benzene 3.9 O O
Acetaldehyde 4.4 — O
Toluene 5.3 O O
Hexanal 5.55 O -
Xylene 6.49 O O
Octanal 6.89 O —
Stylene 7.1 O O
2-Ethyl-1-hexanol 8.0 O O
p-Dichlorobenzene 8.5 O O
Nonanal 8.7 O O
Tetradacane 9.8 O O

Symbol O : represent existing peak in each gas.
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Fig. 3 Typical GC/MS chromatograms of terpenes in
skin gas

Peaks : 1-9. terpene (1. o-pinene Rt 6.5 ; 5. Limonene
Rt 7.9 ; 9. menthol Rt 9.3).  Subject: B, C and D

EVnEEZILNS.
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Little has been known about the cutaneous emanation of chemical compounds absorbed into
the human body in working or living environments. The purpose of this study was to estimate
the amount of chemical compounds absorbed into body by skin gas analysis using gas
chromatography/mass spectrometry (GC/MS). Skin gas was gathered from the left hand of
ten subjects (seven men and three women) working and living in different environments. We
detected organic compounds, such as benzene, toluene, xylene, 2-ethyl-l-hexanol, and
p-dichlorobenzene in the skin gas of each subject. There was a significant difference in the
average concentration of 2-ethyl-1-hexanol between two groups of subjects belonging to two
different laboratories. There was a subject whose toluene was significantly higher than the
remaining nine. Because the subject worked for a gas manufacturer, it was supposed that he
was exposed to toluene in his workplace. It was suggested that the concentrations of chemical
compounds detected in skin gas was influenced by differences in the working or living
environments.

Keywords : skin gas ; GC/MS ; environmental ; toluene ; 2-ethyl-1-hexanol ; VOC emanation.
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