Korean J. Microbiol. Biotechnol. (2013), 41(2), 221-227
http://dx.doi.org/10.4014/kjmb.1301.01006 KJ M B

pISSN 1598-642X elSSN 2234-7305

Korean Journal of Microbiology and Biotechnology

AFSFA HIO| Q LE{Of| M 4 - SE52| HIEH M5t E/d H|w

=8|, 80|, X2, olcks, ==+

SEERELEEEETE

Received : January 9, 2013 / Revised : February 9, 2013 / Accepted : April 4, 2013

Comparison of Methanotrophic Activity at Top and Bottom Layers in Up-flow Biofilters. Yun, Jeonghee, Jung Mi Kim,
Ji Eun Kim, Daseul Lee, and Kyung-Suk Cho*. Department of Environmental Science and Engineering, Ewha Womans Uni-
versity, Seoul 120-750, Korea

The methane oxidation characteristics at the top and bottom layers in up-flow biofilters were investigated. Two biofilters were
packed with perlite and tobermolite (biofilter A: respectively top and bottom; biofilter B: respectively bottom and top) and then
compared. The methane oxidation rate was analyzed with the packed bed of the biofilter layers. The bacterial population in the
biofilter was characterized using quantitative real-time PCR. For the methane oxidation rate of the biofilter A column, the perlite
top part (845.16 + 64.78 umol-VS™"-h™") gave a relatively higher value than the tobermolite bottom part (381.85 + 42.00 pmol-
VS-h™). For the methane oxidation rate of the biofilter B column, the tobermolite top part (601.25 + 37.78 umol-VS™-h™") pro-
vided a relatively higher value than the perlite bottom part (411.07 +53.02 umol-VS™"-h™"). The pmoA gene copy numbers,
responsible for methanotrophs, in the top layer of biofilter A (1.27E+13 pmoA gene copy number/mg-VSS) was higher than in
the bottom layer (3.33E+13 pmoA gene copy number/mg-VSS). However, the population of methanotrophs in biofilter B was
not significantly different between the top and bottom layers. These results suggest that although the methane oxidation rates
of perlite and tobermolite in the top parts of biofilter A and B were high, methanotroph populations were higher in the bottom
parts of both biofilters, with a rapid decline in methane concentrations within the biofilters.
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Fig. 1. Layer profile of methane concentration in up-flow
biofilters (Arrow: sampling site).
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Fig. 2. Comparison of specific methane oxidation rates.
(A) Time course at each biofiter bed, (B) Specific methane
oxidation rate based on g-VS of each biofilter bed.
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Fig. 3. Quantification of bacteria and methanotrophs in up-flow biofilters.
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of ST o] JFE FULAE BEFT A}
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§17] tfEo] HEhATE S shaol A HEkkeh 2
FAo] $HHOE o|FolPo RN YT FFHL B
A R A AR A7) o] A EY B
Fol Aol e FHsHE ek
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h(p < 0.005). 3L, biofilter B tobermolite®] AF%H(601.25 +
37.78 umol-VS1-h'ho] perlite 3}5H(411.07 + 53.02 pmol -
VST - h'h)ol| uate] wgtAbstE &7 = th(p < 0.005). ¥t
o] ™E A= AH(1.27E+13 pmoA gene copy number/
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ool AT FAE] EReolE Bt vho] T E Y
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