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ABSTRACT

This study focused on both qu'alitétive and quantitative amounts of 16 PAHs
(referred to U.S. Environmental Protection Aglancy) in the air by using plants as
bioindicator for air qualit& assessment in Chiang Mai City. Bioindicator is the use of
the properties of an organism that is sensitive and specific for changing of
environment to monitor environmental situation. Usage of plants as bioindicator for
air quality monitoring is simple, non-complex and low cost. Monitoring of the air
pollution using bioindicator can be applied in many places at the same time. The
plants selected for study of PAHs accumulation were Croton (Codiaeum varicgatum),
Copper Leaf Beef-Steak (Acalypha Spp.) and Song of India (Dracaena reflexa
varicgatum). These plants were placed at the selected study sites to cover low,
medium and high density traffic areas. Four sites in Chiang Mai City including
Rinkam, Chang Phuak, Tapae, and Airport Junctions were selected as high traffic

density area. The fifth site represented medium traffic was in Chiang Mai University

at the Clock Tower in front of male dormitory number 4, and the last site represented
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low traffic (background level) was at Mae Hia Research Station. Three number of
each plant species were placed at each site. The sampling was done when the plants
were exposed 15 and 30 days, respectively. Leaves of plants from each site were
randomly cut and collected. After that the plant samples were extracted with
dichloromethane using ultrasonication following by Cig-Solid Phase Extraction
(SPE). The eluent used was a mixture of hexane and dichloromethane in a ratio of
80:20. Then the sample solutions were analysed by Gas Chromatography Mass
Spectrometry (GC-MS).

Most of PAHs found in the leave extracts in this study were three and
more rings including fluorene, fluoranthene, benzo(a)anthracene, chrysene, indeno(l1,
2, 3-cd)pyrene, dibenz(a,h)anthracene and benz(gh,i)perylene, due to the fact that
PAHs with two or three rings are more distributed in gasous phase and three or more
rings are likely stick tighﬂy to particles and can move long distances through the air.
The total PAHs found in of Croton, Copper Leaf Beef-Steak énd Song of India at six
study sites after 15 days exposure were in the range of 2.00-7.50, 1.80-7.80 and 1.90-
8.30 ng/g, respectively, while those of 30 days exposure were 3.10-9.10, 2.78-8.70
and 3.50-9.00 ng/g, respectively. There was no significant difference among plant
species used in this study for PAHs accumulation. The level of PAHs in plant extracts
was relatively high at Tapae and Airport Junctions, whereas it was lower at Clock
Tower, Rinkam and Chang Puak, respectively. Remarkably, none of PAHs was found
at the background site (Mae Hia Research Station). The result revealed that PAHs
concentrations in ambient air of traffic congestion areas were relatively high and also

exhibited air quality of the sites. Moreover, days of exposure also played an important
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roll in term of amount of PAHs accumulated on plants. In this study, 30 days of plant
exposure illustrated higher PAHs concentration than 15 days exposure.

However, traffic density or vehicle internal combustion was not the only
source of PAHs in an ambient air. Therefore levels of PAHs found at Chang Puak and
Rinkam Junctions were lower than the level at Clock Tower site, which was first
indicated as medium traffic density. Nevertheless, analysis of PAHs accumulated on

plant’s leaves could at least illustrate level of organic contaminants in the air.
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