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##5172227523: MAJOR INDUSTRIAL MICROBIOLOGY

KEYWORDS: microbial consortium microbial fuel cell wastewater
KULTHIDA NIWESANANKUL: BACTERIAL CONSORTIUM IN DUAL CHAMBER
MICROBIAL FUEL CELL FED BY WASTEWATER FROM CANNED FRUIT
INDUSTRY. ADVISOR: ASST. PROF. CHARNWIT KOSITANONT, Ph.D.,

CO-ADVISOR: ASSOC. PROF. PORNPOTE PIUMSOMBOON, Ph.D., 107 pp.

This research investigated the feasibility of using wastewater from canned fruit industry as a
substrate for dual chamber microbial fuel cell (MFC). A series of MFC tests with 3 hydraulic retention
time (HRT); 36, 24 and 12 h were carried out by using synthetic wastewater with chemical oxygen
demand (COD) similar to wastewater from canned fruit industry. The diversity of bacteria was studied
using small-subunit rDNA gene (16S rDNA) sequence analysis. The metagenomic DNAs were directly
extracted from samples when the electrical potential was in steady state. The 16S rDNA sequences were
amplified by PCR using primers specific for the domain Eubacteria. All bacterial 16s tDNA were
sequences and the phylogenetic tree was analysed by using MEGA beta program. MFC performance
showed that the average voltage to the stable voltage generation between HRT 36 h and HRT 24 h had
no significantly difference (0.0803V and 0.0801V, respectively) but the highest maximum voltage was
observed at HRT 24 h (0.091V). Whereas, the HRT 12 h, MFC was able to produce voltage only
0.034V. COD removal efficiency of HRT 36 h and HRT 24 h have similar values and COD removal
efficiency of HRT 12 h was the lowest. COD removal rate of HRT 36 24 and 12 h were 0.608, 0.602
and 0.544 gCOD/L/day, respectively. The microorganisms were classified into the clades of
Proteobacteria, Actinobacteria, Fimicutes and Candidate division TM7. Analysis of microbial DNA by
DGGE indicated that the dominant species in DGGE profile of all tested HRT was Klebsiella
pneumoniae strain JH1. The average voltage to the stable voltage generation by using wastewater from
canned fruit industry with HRT 24 h was 0.0548V and the dominant species in DGGE profile were

Klebsiella pneumoniae strain 1191100241 and Klebsiella pneumoniae strain JHI1.
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