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Concentration of Microbial Volatile Organic Compounds in Indoor Air
in Areas Suspected Mold Contamination
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Microbial volatile organic compounds (MVOCs) are chemicals released from microorganisms and
speculated to cause deleterious effects on human health in buildings polluted by mold. In this study,
we established the analytical method of 22 MVOCs using thermal desorption GC/MS, and measured
those MVOCs at eight sampling points in four cases in which mold pollution were suspected in a
college (Case 1), an office (Case 2), a laboratory (Case 3), and a lakeside cottage (Case 4). As a result,
total MVOCs in the four cases were found to be 12.3~76.3 xg/m®. Among the MVOCs tested,
3-octanone was detected at the highest concentrations (26.5 xg/m?®) in a laboratory in the office.
2-Methyl-1-propanol and 3-methylbutan-2-ol were mainly detected at some sampling points in
Cases 1~3. On the other hand, 2-pentylfuran and a-terpineol were predominantly detected in Case
4. The MVOC pattern in each case was unique. These results suggest that several MVOCs exist
in indoor air in buildings polluted with mold. Those MVOCs might be the cause of some students
complaining of discomfort due to unpleasant odors and health problems in Case 1. Further study of
MVOCs in indoor environments is needed in order to elucidate their effects on health.
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1. AERUEM

MVOC #Z# 5 & U T ORI Z Az, FDEMEE
TS ; 2- 2 F V7 7 > (2-Methylfuran, >98.0%),
3-XF )7 Z > (3-Methylfuran, >98.0%), 2-X F )L~
1-7a,8 7 —)v (2-Methyl-1-propanol, >98.0%), 2--%
> % /7 —) (2-Pentanol, >97.0%), 1,4-¥ & ¥ ¥ >~
(1,4-Dioxane, >99.5%), 3-X F )V-1-7 % /—) (3~
Methyl-1-butanol, >98.0%), 2-X F V-1-7 % J—)
((£)-2-Methyl-1-butanol, >98.0%), 1 VIl = 5 v
(Ethyl isobutyrate, >98.0%), —Hiib ¥ x #
(Dimethyl disulfide, >99.0%), 1-X > ¥ / —)u
(1-Pentanol, >98.0%), e 1 ¥ 7 F ) (Isobutyl
acetate, >98.0%), 2-~ % % / > (2-Hexanone,
>95.0%), 2-~ 7 % / >~ (2-Heptanone, >98.0%),
1-4 7 7 »-3-4—)N (1-Octen-3-0l), 34 7 ¥ / >~
(3-Octanone), 2-X>F )7 F >~ (2-Pentylfuran), a-
FIVE 24— (a-Terpineol, >98.0%), BEH L%

13 :2-2F1-2-7 % /—L (2 Methyl 2-
butanol, >98.0%), HEFALEEHE 1 ¥ 3-4 278 /—
)V (3-Octanol), Alfa Aesar #8233 ; 2-4 7 7 > -1~
F—v (trans-2-Octen-1-ol, >97%), 3-X F V-2-7 %
/ —)v (3-Methyl-2-butanol, >98%), Aldrich # % 1
HIE;2- 4 Y 7o NV-3-A b F TV (2-
Isopropyl-3-methoxypyrazine, >97%). WERIEHEY)E &
L CRIRAL2EEREL » v x> -ds (Toluene—ds, >99.5%)
2w, kB, {LFWEFS (No) cib¥WEs Gt
%) % Tablel L, {bFfEEA% Fig. 1 KRL7.

Table 1l Retention Times and Monitored lons of the 22
MVOCs

RT Quantitated Monitored

No. Chemical name ions ions

(min)

(m/z) (m/z)
1 2-Methylfuran 13.29 82 53 81
2 3-Methylfuran 13.91 82 53 81
3 2-Methyl-1-propanol 14.85 43 41 42
4 2-Methyl-2-butanol  15.68 59 73 55
5 3-Methyl-2-butanol  18.38 45 55 73
6 2-Pentanol 19.59 45 55 43
7 1,4-Dioxane 21.92 88 58 43
8 3-Methyl-1-butanol  21.99 55 70 42
9 2-Methyl-1-butanol  22.13 57 56 41
10 Ethyl isobutyrate 23.37 43 71 88
11 Dimethyldisulfide 23.61 94 79 45
12 1-Pentanol 23.93 42 55 70
13 Isobutyl acetate 24.29 43 56 73
14 2-Hexanone 25.78 43 58 100
15 2-Heptanone 30.23 43 58 71
16  1-Octen-3-ol 32.91 57 43 72
17 3-Octanol 33.27 59 83 55
18 2-Pentylfuran 33.27 81 82 138
19 3-Octanone 33.33 43 57 99
20 2-Octen-1-ol 35.43 57 55 41
21 2-Isopropyl- 36.42 137 152 124
3-methoxypyrazine
22 a-Terpineol 38.89 59 93 121
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Fig.1 Chemical Structures of the 22 MVOCs Measured in This Study

Numbers under the chemical structures correspond to those of MVOCs as shown in Table 1.
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ng/m?, Table?2),
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g) Play room in the lakeside cottage h) Storage space under sink in the laboratory

Fig.2 Photographs of Sampling Points
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Fig.3 Total lon Chromatograms Obtained by GC/MS for the 22 MVOCs

Numbers in the chromatogram express MVOCs as shown in Table 1.
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