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Abstract

In this study, characteristics of dissolved organic matter (DOM) from Lake Paldang and seven other DOM sources (lake
plankton, plants, soil, composite, treated sewage) were studied using XAD resin fractionation and 28-day microbial incubation
experiment. Distribution patterns of DOM-fractions, which include hydrophilic acids (HiA), hydrophilic bases (HiB),
hydrophilic neutrals (HiN), hydrophobic acids (HoA), hydrophobic neutrals (HoN) and the extent of DOM biodegradation
(i.e., biodegradability) were different depending on the origins of the DOM samples. The DOM distribution pattern and the
biodegradability were found to be effective for distinguishing the different DOM sources. The biodegradability (%) had
negative correlations with the content (%) of hydrophobic fractions (Ho) and specific UV absorbance of DOM, which indicate
that the Ho fractions contain more aromatic carbon structures and relatively stable during biodegradation, irrespective of the
sources. To gain additional insight into the microbial transformation of the DOM, we also investigated the changes in the
fraction's distribution for plankton, leaf litter and composite samples after the incubation. The results showed that
biodegradation of hydrophilic fraction (Hi) causes an increase in the proportion of Ho (HoA, HoN), while biodegradation of

HoA increases the HoN production.
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Fig. 1. Schematic diagram of the fractionation procedure for
dissolved organic carbon.
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Table 2. Biodegradability, distribution of hydrophilic (Hi) and hydrophobic (Ho) fractions and SUVA values for DOMs extracted

from diverse sources

Source Biodegradable C*, % POC fractions, % Ho/Hi SUV_/?ZSA_I

Hi Ho (L-mg -m™)
Lake plankton (PK) 94.4 58.3 41.7 0.72 0.8
Reed (RD) 87.3 76.7 233 0.30 1.1
Leaf litter (LT) 48.9 243 75.7 3.12 24
Composite (CP) <0.2 14.8 85.2 5.78 3.5
Field soil (PS) 22.0 29.6 70.4 237 3.0
Paddy water (PW) 8.2 442 55.8 1.26 2.8
Treated swage (TS) 20.7 29.8 70.2 2.35 1.7
Paldang lake (PD) 30.7 472 52.8 1.12 1.4

‘[(DOC value before incubation - DOC value after incubation))/DOC value before incubation] x 100 (%)

Journal of Korean Society on Water Quality, Vol. 26, No. 6, 2010



980 SME - AFTF -5 F - FYL - ABY
90 3.2. 7|20l = DOMS| AY=3H 2 (biodegradability) H|
B0} e ] 2 XAD & Z1} U SUVA 2ATe| AL SiAd
70 L [==JHIN 4 Fig. 3+ 7] WE DOMY AR & (%)S =435y

- s |0 ANE Aotk DOMY AEALS 4 A2 DOC BE
9} 28 FAWF T FF &£ F71EAEL FER-DOC)

DOC (%)

TS

Fig. 2. Fractionation for DOMs extracted from diverse
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Fig. 3. Biodegradability for DOMs extracted from diverse
sources.
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Fig. 5. Fractionation for DOM(before incubation) and R-DOM
(after incubation) from different sources: DOM sources
are PK, lake plankton; LT, leaf litter; CP, composite.
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Table 3. Chemical compositions of the extracted (before incubation) and decomposed (after incubation) DOM

Before incubation

After incubation

Changes” (%)

Source . Ho . Ho .
Hi Hi AHi AHoA AHoN
HoA HoN HoA HoN
Lake plank
! e(}flf)“ o 53 17.0 247 B 259 360 (202 ()89 (D113
Le?iTh;ter 243 68.4 73 73 327 60.0 (17.0 (-)35.6 (+)52.6
Cozrép:;lte 148 84.3 0.9 206 386 408 (H)5.8 (M7 (41398

‘calculated by subtracting the values before incubation from the values after incubation
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