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A pilot-scale wastewater treatment plant combined with rotating biological contactor and tapered
aeration reactors was operated with the wastewater discharged from a food factory for 5 months. The
bacterial communities of this plant were investigated by terminal restriction fragment length
polymorphism (T-RFLP) and phylogenetic analysis of 16S rRNA genes. In spite of high concentration
of nitrogen and phosphorus as well as organic carbon, removal efficiency of chemical oxygen demand,
total nitrogen, and total phosphorus was 98%, 93%, and 95%, respectively. Bacterial community at
the initial operation stage was clearly distinguished from that of the stable operation stage. The most
predominant phylum in the sample of stable stage was Bacteroidetes. Major population of operation
period was Haliscomenobacter, Sphaerotilus, and candidate division TM7, which were classified as
filamentous bacteria. However, sludge bulking caused by these bacteria was not observed. The
population that has a close relationship with Haliscomenobacter increased during the stable operation
stage, emerging as the most predominant group. These results suggest that the filamentous bacteria
participated in nutrient removal when using rotating biological contactor and tapered aeration reactor.
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Fig. 1. Schematic diagram of a pilot-scale plant combined with rotating biological contactors and tapered aeration reactors. Numbers in
parentheses indicate hydraulic retention time of each reactor. Sampling sites are (1) RBC biofilm, (2) RBC solution, (3) Bioreactor-1, (4)

Bioreactor-2, (5) Bioreactor-3, and (6) Return sludge.
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AL 55 cm, T7E 5 cmo|Qtk T3 S EHA 8.1 m’ 9]
35%7F ol A7H, BAEEE 2.5 rpmo Atk A WA A
EVRSZAENSE )Y 8834 FEE 1.5 mg/L, Al WA
AEURS Z(ABERRSZ3)E 0.1 mg/LE SETH7}F A%
2 AREHS Feslen, 60 olFdlE oHgE FES

FAsgc

A= 2 o EM

Pilot plant®] &3 AZLRE 179 HACE {FEFRPE,
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(http://ncbi.nlm.nih.gov) 2] HloJEIH|o]2 2}F 9} H WS}

NES HeAAY AFEy B4 171

BLASTN Z2a#lo 2 A5/ HAS Fds4tt A58 %
tlojemlo] 2~} 9471482 CLUSTAL X (version 1.83) Z&
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Table 1. Average nutrient concentrations and removal efficiency of a pilot-scale wastewater treatment plant

Initial stage

Stable stage

Parameter
Influent (mg/L) Effluent (mg/L)  Removal efficiency (%) Influent Effluent Removal efficiency
TCOD 5,272.2+1,721.8 68.1+35.3 98.6+0.6 3,234.0+1,557.3 55.1+9.1 97.9+1.1
SCOD 377.9+315.9 62.8+32.0 70.8+25.1 533.4%£290.4 41.6+6.0 89.6+6.4
N 380.8+114.0 59.2+32.7 84.0+7.3 198.3+115.9 7.9+8.2 93.0+8.5
TP 55.2%29.5 2.7£5.0 93.3+134 25.7+10.5 1.2+05 95.0+2.0
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Fig. 2. Cluster analysis of Hhal T-RF profiles of wastewater treatment plant. The dendrogram was constructed by Pearson’s correlation
coefficient of T-RF profiles and UPGMA method. Numbers on the branch represent the similarity value of the samples belonging to the same

cluster.
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AHEZX Y AEe] F4A 349 A gubHQl &
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Fig. 3. Structure of the bacterial communities in RBC biofilm and Bioreactor-3 measured by 16S rRNA gene clone libraries.
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139, 2749 A5E o83l 3827 9AY A 73 |
3= 2ARINOH, s TRl 125U AlEE 3 27
o} QHsl TAY Al R FEE Bl - AT

Pilot plant 2% 7]t &< Bacteroidetesol] &3h= A2
A7 G0l 25% o gRlEo] 7P 933K, B-Proteo-
bacteria, y-Proteobacteria, 12|31l candidate division TM7<]
A #RE & &S ARSI AHFig. 3). 38 7Fs¥
AlgolA QA M TS Bacteroidetes, B-Proteo-
bacteria, y-Proteobacteria® o.M, F|HHEFAX] Aol Z+
7} 34%, 14%, 10%, HEW-EZolN 27t 40%, 8%, 6% 7
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Fig. 4. Phylogenetic tree based on the 16S rRNA gene sequences identified from RBC sample and representative strains belonging to
Bacteroidetes. Tree was constructed by using Jukes & Cantor distance model and neighbor-joining method. Methanotorris igneus DSM 5666
was used as an outgroup. The bootstrap values less than 50% are not shown.
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