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A1an: Metal speciation, Phospholipid fatty acids (PLFAs), Fatty acid methyl esters (FAMES),
Gas chromatography (GC)



Abstract
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Metal pollution depends on total metal loaded and metal species in the soils. Free metal
ions are well dissolved in soil pore water and directly affect to organisms. This effect can be
defined as bioindicator which is influenced with the relationship between metal species and the
organism. This study was to determine heavy metal of zinc (Zn), cadmium (Cd) and lead (Pb)
in soil by measuring divalent cations forms of Zn2+, Cd2+ and Pb2+. Furthermore, the analysis of
phospholipids fatty acids (PLFAs) found in cell membrane of microorganisms was also
investigated. Metal forms of Zn2+, Cd2+ 183} Pb2+ were measuring by cation-exchange technique
using AmberlitelR120 in equilibrium solution. Observed results showed linear relationship
between total metal content and divalent metals that correlated to adsorption isotherm.
Efficiency of the adsorption of divalent metals on the studied resin was more than 95%.

The analysis of phospholipids fatty acids was used gas chromatography equipped with
flame ionization detector and HP-5 column. PLFAs were derivatized by converting free fatty
acids into derivatives of methyl esters of fatty acids and then compared the results with
standard fatty acid methyl esters of laric, myristic, stearic, palmitic and arachidic. Optimized
condition of GC showed the linear range of 0.1 — 100 ppm with linearity greater than 0.9000.
Limit of detect values were in the range of 0.06 — 0.17 ppm. The PLFAs profiles of coliform and
non-coliform were similar to the profile studied of standard FAMEs. Information of both metal
forms and PLFAs has significantly correlation of both bioindicators which can be simulated for

the future prediction of ongoing situation in the environment.
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