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ABSTRACT

Soy sauce is a very popular condiment worldwide especially in Asia.
Japanese and Thai soy sauce processes depend on fermentation of three
major microorganisms; koji mold, lactic acid bacteria and yeast. The
production of Thai soy sauce nowadays utilizes pure koji mold cultivation.
However, it still depends on naturally occurring lactic acid bacteria and
yeast fermentations. In order to improve the process, attempts to produce
pure cultures of lactic acid bacteria suitable for soy sauce fermentation have

been carried out.
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In this study, 132 soy sauce samples at different ages were collected
during moromi fermentation from 2 factories, A and B located in Bangkok
and the total bacteria, lactic acid bacteria (LAB), yeast, pH and % total
acidity (expressed as % lactic acid) were determined. The results showed
that the total bacterial counts on 15-BHI agars ranged from 3.3x10° to
5.3x10° CFU/ml on the first day of fermentation, reached a maximum of
7.6x10° to 2.0x10° CFU/ml during 21 to 41 days, and decreased to 1.0x10’-
1.2x10° CFU/ml on the last day of fermentation (67 to 120 days).

The amounts of LAB on 15-MRS agars (plus cycloheximide and
sodium azide) were initially about 6.0x10° - 3.1x10° CFU/ml and decreased
to 1x10* 1.3x10° CFU/ml during 10 days of fermentation. The highest
number of LAB ranged 4.3x10° - 5.0x10® CFU/ml during 21-41 days. The
LAB decreased to 10* - 10° CFU/ml by the last day of fermentation.

The numbers of yeasts on 10-YM agar were 6.0x10%- 3.4x10*
CFU/ml from 4 -14 days and gradually increased to the maximum of 8.5x10"
to 2.5x10” CFU/ml during 19-30 days. The amount of yeast decreased and
increased again to the maximum of 3.0x10*- 6.8x10° CFU/ml during 42-91
days. The yeast decreased to 1.0x10% to 4.7x10* CFU/ml by the last day of

fermentation.
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The samples had pH around 5.7 - 6.0 and 4.8 - 5.4 and lactic acid
about 0.1 - 0.8% and 1.9 - 2.8% on the first day and last day of fermentation,
respectively.

Lactic acid bacteria were isolated and identified from 15-MRS agar
plates plus inhibitors. Among 507 isolates, 447 strains were gram positive
cocci that occurred in tetrads, pairs and rarely as single cells. They were
facultatively anaerobic, did not produce catalase and grew well in 15-MRS
broth at 37 °C, but not at 45 °C. They also grew at pH 9.6 and 8.5, but grew
very weakly at pH 4.5, and could not grow at pH 4.2. These strains were
identified as Tetratogenococcus halophilus. They could be detected through
out the fermentation period. The remaining isolates (60 strains) showed
similar morphological characteristics but produced catalase and were
identified as Micrococcus sp. (12 strains) and Staphylococcus sp. (48
strains).

Most Staphylococcus sp. and all Micrococcus sp. were found at the
early stage of fermentation (1-20 days) and disappeared after 20 days

Tetratogenococcus halophilus strains TS71, TS72 and NC133 were
selected under the following criteria, a) present at the time of maximum
concentration of lactic acid bacteria, b) good growth at high salt
concentration, and c) capability to use various types of carbohydrates, i.e.,
glucose, fructose, lactose, maltose and sucrose. For all 3 strains, growth

from best to worst with salt was 18%, 15%, 10%, 20% and 5% NaCl. The
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growth rates and characteristics of these 3 strains were similar in these
specified salt media. In addition, for TS71 or NC133 mixed with
Zygosaccharomyces rouxii in 20 day-old soy sauce, incubated at 37 °C for 3
days, growth of TS71 or NC133 was promoted in the presence of Z. rouxii.
A spray dried formulation of T. halophilus TS71 could be prepared by
using 30% w/v of dextrin as carrier, the inlet and outlet temperatures were
about 80 °C and 54 °C, respectively. The number of viable cells was
8.4x10" CFU/ml before spray drying and decreased by 1 log to 5.9x10°
CFU/ml after spray drying. Viability gradually decreased within 3 weeks

upon stroage in a desiccator at room temperature.





