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Abstract

Both chemical and biological approaches were employed to evaluate the mutagenic
potential of soil samples collected from Muang District, Sarapee District and Doi Suthep
area in Chiang Mai Province. Soils were extracted by sonication with dichloromethane as
solvent and further cleaned up on a silica column. Soil analysis by high performance liquid
chromatography for 16 US-EPA priority polycyclic aromatic hydrocarbons (PAHs),
including benzo(a)pyrene, benz(a)anthracene, and dibenz(a,hjanthracene, was conducted
with UV detection at 254 nm. Acenaphthylene was not found in ali of the samples
anatyzed, but all the other fifteen PAHs could be detected. Fluoranthene, pyrene,
phenanthrene and benzo(g,h,i)perylene were found to be the predominant PAHs. Total
amounts of 16 PAHs in soil samples from Muang District and Sarapee District were
ranged from 34 to 127, and 10 to 117 ng/g dry soil, respectively. Only anthracene was
.found at 1 ng/g in one soil sample from Doi Suthep, and all other PAHs could not be

detected. The soil samples collected near roads showed higher PAHs content than those



collected i.'rom garden areas. The results suggest that motor exhausts and burning of home
refuse could be the main sources of PAHs. Fifteen soil samples were tested in S
tvphimurium TA98 at dose levels 0.5, 1.0, 2.0 and 4.0 mg/plate in addition to solvent
controt with and without metabolic activation. Twelve of them showed positive response
with metabolic activation and seven were positive without activation. The weighted
activities of soil ranged from 11 to 180, and from 7 to 36 net revertants per gram soil,
respectively. Two of ﬁlc total samples induced revertant colonies in TA100. The data

suggest frame-shift type mutagens existed in most of the soil samples, and most of them
were indirect acting mutagens. The correlation between PAH levels and mutagenic
potential among the soil samples can not be concluded yet with the resulis obtained
bccausc-the synergistic, antagonistic and additive interactions between the components in
soil, and also other sources of mutagens, such as biocides, nitro-PAHs, as well as N-

nitroso-compounds, are possible contribution to the mutagenicity of soil samples.
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