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Fish sauce is produced from fish fermentation process involving with several
bacterial groups developing unique flavor of the product. Thirty eight out of 288 lactic
acid bacterial isolates obtained from commercial-scale fish sauce fermentation, were
selected after screening their flavor compound production capability in glucose yeast
extract tryptone medium containing sodium chloride and L-leucine. Four isolates,
3MC10-11, 3MR10-3, 6MR10-7, and PMC-11-5, growing well at high salt
concentration and lacking in producing biogenic amines, were chosen as starter
cultures for investigating flavor development during fish sauce fermentation. These
isolates were identified as belonging to different strains of Tetragenococcus
muriaticus according to their morphological and physiological characteristics, 16S
rRNA gene sequences, and restriction fragment length polymorphism patterns. The
fermentation of fish sauce was performed in laboratory scale using fresh anchovy
compared to proteinase-digested anchovy, without (control) and with inoculating 10%
(v/w, approximately 7 Log CFU/mI) of the selected starter cultures at 35°C for 240
days. Lactic acid bacterial counts were rather constant in all inoculated samples and
control (using fresh anchovy) at approximately 3-5 Log CFU/g during 180 day
fermentation. At 240 day fermentation of both proteinase-digested and fresh anchovy
batches, none of lactic acid bacteria was detected in all samples. The inoculated

samples contained the average o-amino at concentrations of 770 and 810, 763 and



821, 839 and 852, and 850 and 958 mM; oligopeptides of 31 and 20, 19 and 21, 22
and 17, and 18 and 16 mM; and total nitrogen of 1.59 and 1.58, 1.70 and 1.65, 1.69
and 1.62, and 1.71 and 1.68%, respectively, whereas controls contained a-amino (763
and 808 mM), oligopeptides (21 and 17 mM), and total nitrogen (1.63 and 1.62%,
respectively). Major volatile compounds found in all inoculated samples were
benzaldehyde, and butanoic and 3-methylbutanoic acids, contributing to almond and
cheesy notes respectively. PMC-11-5 performed the highest volatile compound
amounts. Sulfur-containing compounds contributing to fecal note, were easily
detected in all control samples. Strains 3MR10-3 and PMC-11-5 were then chosen for
draft genome analysis, and the genome sizes of 2.0 and 2.1 Mbp consisting of 2,252
and 2,626 protein coding sequences, respectively, were achieved. These strains
contained genes for regulation of inorganic ions (potassium and sodium) and
osmoprotectants for adaptation to high saline environments, and genes adh and aldh
involving flavor formation. Bacterial communities in commercial fish sauce samples
at 1-12 month fermentation were detected using the automated ribosomal intergenic
spacer analysis (ARISA). A total of 232 amplicon lengths (ALs) representing 232
bacterial species, were detected. 16S rRNA gene sequences showed 1,864,163 reads
in the range of 23,642 to 87,579 per sample. Tetragenococcus was found throughout
12 month fermentation. Results from this study reveal the potential application of the

selected strains as starter cultures for development of desirable flavor in fish sauce.
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