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Abstract

Thesis Title : Monitoring of Roles and Efficiencies in Biofilm from the Recirculating
Aquaculture System with High Nitrate Accumulation Problem.
Student’s Name : Ms. Arpawon Phoakha
Advisory Committee : Assistant. Professor. Dr. Nugul Intrasungkha
Dr. Sompong O-Tong
Dr. Suphada Kiriratnikom
Degree and Program : Master of Science in Biology

Academic Year ¢ 2012

This study was to monitor of roles and efficiencies in biofilm from the
Recirculating Aquaculture System (RAS) with high nitrate accumulation problem, by using
suitable methods to investigate the relationship of the bacterial communities in biofilm
and their nitrate removal efficiencies at different operation times. The main objective of
this study was to find the solution for nitrate accumulation problem commonly found in
RAS system. The study consisted of two main experiments, namely, first experiment
was the selection of suitable media for biofilm attachment and the second experiment
was the monitoring of roles and efficiencies from RAS with biofilm system by using
chemical analysis for determining the treatment efficiency and microbial communities
analysis by Fluorescence In Situ Hybridization (FISH) and Denaturing Gradient Gel
Electrophoresis (DGGE) techniques. The results of the first experiment was found the
nylon net shown the highest nitrate removal performance, due to its proper structure and
physical characteristics for bacterial adhesion. Moreover, the presence of denitrifying
bacteria when using most probable number (MPN) with microtechnique analysis and the
dominant bacteria belonging to Gammaproteobacteria when investigated with FISH
technique were confirmed this finding. However, when using the DGGE technique
analysis it has shown more diversity of bacterial communities in the experiment part 1

with the dorminant of  Methylophaga  sulfidovorans  and bacteria  belonging to



Gammaproteobacteria. While in Experiment part 2 it was found more dominant bacteria
consisted of Luteolibacter sp. and bacteria belonging to class Verrucomicrobiae which
may play a major role in reducing nitrate. In conclusion the nylon net can be a good
supporting media which can lead to a solution of nitrate accumulation problem in the

Recirculating aquaculture systems.
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