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FISH SAUCE/VOLATILE COMPOUNDS/TETRAGENOCOCCUS HALOPHILUS/

/INTRACELLULAR AMINOPEPTIDASE/BIOGENIC AMINES

The objectives of this study were to investigate the role of halophilic lactic
acid bacteria isolated from fish sauce fermentation on flavor formation and chemical
composition of fish sauce. Lactic acid bacteria (LAB) were isolated from fish sauce
mash fermented at various times ranging from 1 to 12 months. Sixty-four isolates
were obtained and 18 of them were selected, based on the ability to grow in fish
broth containing 25% NaCl (FB25) and to hydrolyze fish protein. Subsequently,
seven isolates were chosen, namely M11, MS33, MRC10-1-3, MRC5-5-2, MCD10-
5-10, MCD10-5-15, and MRC10-7-8, based on the growth in MRS containing NaCl
and the ability to hydrolyze fish protein. Intracellular aminopeptidase activities of 7
isolates were high toward Ala-p-nitroanilide (Ala-pNA) (2.85-3.67 U/ml of crude
enzyme) and moderate activity toward Met-pNA, Leu-pNA, Arg-pNA and Glu-
pNA. They produced histamine in mGYP broth containing 5 and 25% NaCl ranging
from 6.62-22.55 and 13.14-20.39 mg/100ml, respectively. Predominant volatile
compounds of FB25 added LAB 7 isolates were 1-propanol, 2-methylpropanal, and
benzaldehyde. Bacterial identification which was based on morphological and
physiological characteristics revealed that these isolates were Gram-positive cocci

with pairs/tetrads. The result of 16S rRNA gene sequences showed homology to
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Tetragenococcus halophilus ATCC 33315 at 99%. The restriction fragment length
polymorphism (RFLP) patterns of all isolates were also similar to T. halophilus
ATCC 33315. Thus, these isolates were identified as T. halophilus. Physiological
and biochemical characteristics were varied among isolates and differed from T.
halophilus ATCC 33315.

Four treatments of fish sauce fermentation were prepared by adding T.
halophilus MS33, T. halophilus MRC10-1-3, T. halophilus MCD10-5-10 and T.
halophilus MRC10-7-8 cultured in FB25 with approximate cell count of 10°
CFU/ml. LAB counts of inoculated samples decreased 3-4 Log CFU/ml at 60 days
of fermentation and were not detected after 90 days. a-Amino content of 6-mo-old
fish sauce samples were 780-784 mM and higher than the control (P < 0.05).
Addition of T. halophilus MRC10-1-3 and T. halophilus MCD10-5-10 resulted in
lower histamine content than the control (P < 0.05). Physico-chemical
characteristics of fish sauce added starter cultures were comparable to those of fish
sauce fermented conventionally. Fish sauce inoculated with starter cultures showed
an increase in free proline, alanine, valine, and lysine. Fish sauce inoculated T.
halophilus MS33 showed the highest total glutamic acid content (P < 0.05). The
major volatile compounds identified in the fish sauce inoculated with LAB starter
culture were 2-methylpropanal, 2-methylbutanal, 3-methylbutanal and
benzaldehyde. Dimethyl disulfide, a compound attributing to fecal note, was not
detected in the sample added T. halophilus MCD10-5-10. Overall acceptance based
on sensory evaluation of all fish sauce samples inoculated with starter cultures was

comparable to the commercial fish sauce fermented for 12 months. The use of LAB



for fish sauce fermentation appeared to improve chemical characteristics and

volatile composition of a fish sauce product.
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