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ABSTRACT

Molecular biology techniques were applied to analyze nitrifying bacterial diversity in
the laboratory-scale membrane bioreactor (MBR) system. The high removal efficiencies of
COD and BOD were obtained under the steady state, at which hydraulic retention time
(HRT) and sludge retention time (SRT) were 0.75 days and 30 days, respectively. The MBR
system was able to retain high concentrations of MLSS at tank in the range of 28000~32000
mg L™. The results indicated that nitrification is a crucial process in the system. Therefore,
the diversity of nitrifying bacteria in the system had been investigated by 16S rDNA
molecular approach, including DNA extraction, polymerase chain reaction (PCR), cloning,
restriction fragment length polymorphism (RFLP), sequencing and construction of
phylogenic tree. The results of AOB in this study, 12 strains were classified from the results
of RFLP. Besides, the clone NO.AOB-2 was dominate, the clone percentage of AOB-2 being
75.6% (121/160) in the system, similar to Thauera mechernichensis with the similarity of
96% by the sequencing data. The identified strain Thauera mechernichensis, characterized
as nitrifying bacteria under aerobic and anaerobic condition, was isolated under the process
of nitrification. In addition, Clone NO.AOB-11, AOB-23, AOB-33, AOB-34, AOB-71 and
AOB-139) were clustered far away from the identified AOB in the gene bank, the percentage
of the above mentioned clones being 15.0 % (24/160), could be novel bacteria due to the low
similarity with identified AOB. In terms of NOB, the clone NO.NOB1-3 was the first
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dominate, the clone percentage of NOB1-3 being 40.1% (59/147) in the system, similar to
Nitrite-oxidizing bacterium with the similarity of 99% by the sequencing data. The clone
NO.NOB1-6 was the second dominate, the clone percentage of NOB1-6 being 30% (44/147)
in the system, similar to Uncultured Nitrobacter sp. with the similarity of 97% by the
sequencing data. We proposed that 30% of NOB1 was affiliated to the Uncultured
Nitrobacter sp, characterized as nitrifying bacteria in the high salinity breeding water. In
addition, Clone NO. NOB1-106 and NOB1-132 were 5/147, could be novel bacteria due to
the low similarity with identified NOB. The molecular data indicates that nitrifying
bacterial diversity in the MBR system was different from nitrifying bacterial diversity in the
traditional activated sludge process. The results of molecular data could be applied for
designing, operation and analyses of bacteria in the MBR system.

Key words: SMBR, ABS wastewater, Nitrification, AOB, NOB, 16S rDNA



