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Analysis of Microbial Community Structure in River Ecosystem
Using Quinone Profiles
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Abstract

The differences in microbial community structures between planktonic microorganism and biofiim in
rivers were investigated using respiratory quinone profiles. The compositions of microbial quinone for 4
tributaries of the Kyongan Stream located in/flowing through Yongin City, Gyeonggi-Do were analyzed.
Ubiquinone(UQ)8, UQ-9, menaquinone(MK)-6 and Plastoquinone(PQ)}9 were observed in all samples of
planktonic microorganism and biofilm for the sites investigated. Most planktonic microorganism and biofilm
had UQ-8(15 to 30%) and PQ-9(over 30%) as the dominant quinone type. These results indicated that
oxygenic phototrophic microbes(cyanobacteria and/or eukaryotic phytoplankton) and UQ-8 containing
proteobacteria constituted major microbial populations in the river. The quinone concentration in the river
waters tested, which reflects the concentration of planktonic microorganisms, increases with increasing
DOC. Further research into this is required. The microbial diversities of planktonic microorganism and
biofilm calculated based on the composition of all quinones were in the range from 4.2 to 7.5, which was
lower than those for activated sludge(ranging from 11 to 14.8) and soils(ranging from 13.4 to 16.8). The
use of quinone profile appears to be a useful tool for the analysis of microbial community structure in river.
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Fig. 1. Sampling sites in the Gyeongancheon.
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Table 1. Water qualiities of sampling sites in Gyeongancheon

pH(-) DO(mg/L) DOC(mg/t)  T-N(mg/L) T-P {(mglL) SS(mg)  Chl-a(mg/m®)
Geumhak cheon(G) 7.66 8.26 6.96 238 0.23 20 344
Yuun cheon(Y-1) 7.85 12.3 4.82 36 0.57 1.5 8.0
Yangji cheon(Y-2) 7.85 8.5 578 28 0.1 4.0 18
Jubuk cheon(J) 6.96 9.7 4.58 19 1.72 25 14
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(Hiraishi, 1999).
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Fig. 3. Microbial quinone compositions of sessile microorganisms.
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