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Changes in Spectroscopic Characteristics and Pyrene Binding Reactivities of
Dissolved Organic Matters By Biodegradation

Min-Hye Park - Jin Hur"

Department of Earth and Environmental Sciences, Sejong University

ABSTRACT : Changes in spectroscopic characteristics and pyrene binding coefficients of terrestrial dissolved organic matters(DOM)
were investigated during microbial incubation. The incubation studies were conducted for 21 days using a leaf liter DOM and a soil-
derived DOM with an inoculum from a river. The dissolved organic carbon(DOC), the specific UV absorbance(SUVA), the synchronous
fluorescence spectra, and the pyrene organic carbon-normalized binding coefficient(K,) of the DOM were measured at the incubation days
of 0, 3, 7, 14 and 21. After the 21-day incubation, DOC were reduced to 61% and 51% of the original concentrations of the litter
DOM and the soil-derived DOM, respectively. Comparison of the spectroscopic characteristics before and after the incubation revealed
that the SUVA, the fulvic-like fluorescence(FLF), the humic-like fluorescence(HLF) of the different DOM were enhanced by the incuba-
tion whereas the protein-like fluorescence(PLF) was reduced. This indicates that more aromatic and humic-like compounds were enriched
during the biodegradation process while biodegradable and weak carbon structures were depleted. Irrespective of the DOM sources, SUVA
values showed a positive relationship with pyrene K, with a correlation coefficient of 0.97. The FLF and HLF also exhibited good
correlations with Ko values although different regression equations were obtained from the different DOM. Our results suggest that the
selected spectroscopic characteristics could be good estimation indices for the changes of the binding reactivity of DOM for hydro-
phobic organic contaminants during biodegradation process.
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litter DOM and a soil-derived DOM during the incuba-
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Table 1. Fluorescence properties of the samples from a litter
DOM and soil-derived DOM during DOM incubation

DOC-normalized DOC-normalized DOC-normalized

pLF" FLF” HLFY RFLF"
Litter DOM
0 day 1.30 0.65 0.49 0.27
3day  0.67(0.10)" 1.03(0.05) 0.84(0.01)  0.41(0.02)
Tday  0.36(0.17) 1.12(0.02) 0.93(0.02)  0.47(0.03)
14day  0.05(0.05) 1.23(0.20) 0.99(0.13)  0.54(0.02)
21day  0.05(0.06) 1.51(0.03) 1.21(0.05)  0.54(0.02)
Soil-derived DOM
0 day 0.74 1.50 1.20 0.44
3day  0.41(0.06) 1.54(0.02) 1.25(0.01)  0.48(0.01)
Tday  0.33(0.04) 1.64(0.01) 1.32(0.02)  0.50(0.00)
14day  0.35(0.05) 2.34(0.16) 1.92(0.11)  0.51(0.01)
21day  0.42(0.01) 2.62(0.10) 2.17(0.09)  0.50(0.00)

Y litter DOM-280 nm, soil-derived DOM-290 nm, * litter DOM-345 nm,
soil-derived DOM-345 nm, * litter DOM-395 nm, soil-derived DOM-
390 nm, “ The ratio of FLF to the sum of the fluorescence intensities of
the three peaks * Standard deviation based on triplicate measurements
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Table 2. Correlation coefficients between the K, values and
the fluorescence properties of the samples from a litter
DOM and soil-derived DOM during the incubation

DOC-normalized DOC-normalized DOC-normalized

PLF FLF HLF RFLF
Litter DOM
Koc(L/g C) 0.85(0.07)*  0.96(0.01)  0.93(0.02) 0.87(0.06)
Soil-derived DOM
Koc(L/g C) 0.11(0.85)  0.93(0.02)  0.92(0.02) 0.41(0.49)
* p-values
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Fig. 6. Correlations between the FLF and the K. values of
the DOM samples during the incubation.
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