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ABSTRACT

Tilapia flesh (Oreochromis niloticus) quality is an important trait for both local
consumption and export. Culture systems may directly affect tilapia flesh quality, especially the
accumulation of a musty-odor. The main causes of this musty-odor are the blooms of
cyanobacteria and actinomycetes which produced geosmin and 2-methylisoborneol (MIB). The
aims of this study were to compare the effect of 2 culture systems (cages and earthen ponds) on
the accumulation of musty-odor in tilapia flesh and to investigate the correlation between pond
ages and the types of phytoplankton and actinomycetes which produce musty-odor flesh. The
study was conducted in Phan District, Chiangrai Province. In the first experiment, The effects of
culture system on accumulation of musty-odor in fish flesh were investigated. Tilapias were
cultured in 9 cages and 9 earthen ponds. Fish from each culture systems were collected for
analyses using Solid Phase Microextraction (SPME) and Gas Chromatography Mass
Spectrometry (GC/MS). The results revealed that geosmin and MIB levels in the flesh of tilapia
cultured in cages were less than those cultured in earthen ponds (p<0.05). Geosmin levels in the
flesh of tilapia raised in cages and earthen ponds were 0.66+0.11 and 2.61+0.51 pg/kg,
respectively. MIB levels in the flesh of tilapia from cages and earthen ponds were 2.45+0.50 and
4.55+0.59 pg/kg, respectively. The musty-odor producing cyanobacteria in the water taken from
cages were Anabaena sp. (23.33-30.00x10° cells/mL), Oscillatoria sp. (13.33-26.67x10°
cellssmL) and Pseudanabaena sp. (16.67-26.67x10’ cells/mL, respectively. The identified
cyanobacteria from water in tilapia earthen ponds were Anabaena sp. (3.33-177.00x 10’ cells/mL),

Oscillatoria sp. (43.33-176.67x10" cells/mL) and Pseudanabaena sp. (6.67-53.33x10" cells/mL),
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respectively. In the second experiment, the effects of pond ages on phytoplankton and
actinomycetes which produce musty-odor flesh were studied. The results showed that no
significant exists between pond ages, and bacteria (phytoplankton and actinomycetes) numbers
and musty-odor. However, both musty-odor producing bacteria families were found in all
samples, i.e. Phormidium sp. (0.00-236.67x10° cells/mL), Oscillatoria sp. (0.00-103.33x10’
cells/mL), Anabaena sp. (0.00-203.33x10° cells/mL) and Pseudanabaena sp. (0.00-253.33x10
cells/mL). Numbers of actinomycetes were (0.25x10°-2.02x10° cells/g soil dry weight). In
summary, the cage culture system of tilapia has a higher quality in term of musty-odor
contamination compared to those from earthen ponds. The species of cyanobacteria which cause
musty-odor in the flesh of fish from earthen ponds were Phormidium sp., Oscillatoria sp.,

Anabaena sp. and Pseudanabaena sp.



