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Abstract — Indoor air differs from outdoor atmosphere since it contains chemical and physical
contaminants from building materials. This study deals with the biological effects of volatile organ-
ic compounds (VOCs) released from synthetic fiber carpet materials. One group of Tradescantia
inflorescence was exposed to VOCs from the carpet sample in the environmental test chamber,
while the other inflorescence group was exposed to a TO-14 standard gas mixture (1 ppm) for
comparison. After the exposure, YOCs from the carpet were analysed by the desorber/GC/MS
method, and micronuclei in the pollen mother cells of Tradescantia were scored under a micro-
scope ( X 400) to evaluate the genotocixicity induced by the exposure to VOCs. The chemical analy-
sis confirmed that a total of 12 VOCs were released from the carpet materials, among which sty-
lene (71.9 ug m~?) and toluene (49.6 pg m~3) were in the highest concentration. Twenty four hours
of exposure to VOCs from the carpet in the environmental test chamber resulted in a micronucle-
us frequency as high as 7.731 0.75 MCN per 100 tetrads, which was similar to that induced after
exposure to the TO-14 standard gas mixture (1 ppm) for 4 hours. Meanwhile, two hours of expo-
sure to the standard gas mixture did not cause a significant increase in the genotoxicity compared
to the spontaneous micronucleus frequency. This result indicates that exposure for a long time to
the air contaminated with VOCs from the carpet materials causes a genotoxic effect. The biologi-

cal-chemical combination analyses in the study proved to be an effective tool for monitoring the
indoor air contaminants.
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Fig. 1. Tradescantia inflorescence and the carpet sample deposited in the environmental test chamber (left: carpet sample, right: exposure

setting).
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Fig. 2. Schematic diagram of the chemical analysis combined with
Trad-MCN bioassay.
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Fig. 3. GC/MS chromatogram of VOCs from the carpet sample in an adsorption tube.
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Table 1. Concentrations of VOCs from the carpet sample for 24
hour in the environmental test chamber as determined by
the ATD 400 thermal desorber/GC/MS analysis

Volatile organic compounds Co(nlf;r;;‘.lrit)lon Remarks
Stylene 71.9
Toluene 49.6
1,2,4-Trimbz 16.1
p-Dichlorobz 13.0
m, p-Xylene 12.5
m-Dichlorobz 12.1
o-Dichlorobz 11.9
Ethylbenzene 11.7
o-Xylene 11.3
Tetrachloroehtylene 10.6
1,3,5-Trimbz 104
Trichloroethylene 7.0
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Fig. 4. Micronucleus frequencies in the pollen mother cells of Tra-
descantia under different exposure conditions in the envi-
ronmental test chamber.
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