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Lactobacillus delbrueckii TISTR 108 and Saccharomyces rouxii TISTR

5058 were co-immobilized in calcium alginate gel of a diameter 3 mm. in size.
The optimum conditions for co-immobilized of both microbial cells were deter-
mined: 3% sodium’alginate and 2% calcium chloride. The obtained sample co-
immobilized in calcium aiginate gel under such condition were the most stable,
minimal leakage of cells into the surrounding medium of yeast extract-malt
extract was detected. The lactic acid and alcohol fermentative activity of the
co-immobilized were found to be 1.87 mg/ml and 2.134mg/ml, respectively, and
the living cells of L. delbrueckii and S. rouxii in calcium alginate gel were
2.34 x lO5 and 1.96 x 105 cells/g gel, respectivély, by batch incubation in
nutrient medium of yeast extract-malt extract (containing 1.0% glucose; 0.3%
yeast extract, 0.3% malt extract, pH 6.0) for 3 days, 30 'C which were higher
than that of the free cells. However, calcium alginate gel would have more
stability when used in 14% salt-reaction medium. Trial productions of soy
sauce using co-immobilized in calcium alginate for both conditions at 30 ‘C,
batch process and continuous process, were carried out. The gauntity of glucose
1% was added in soy protein hydrolysate used as raw material. The. results
indicateed that the time for producing soy sauce until reach at pH 4.5 in batch
process was 21 days. The soy sauce had 7.74 mg/ml of lactic acid and 9.72 mg/ml
of alcohol. Whereas in continuous pfocess; co-immobilized cells were applied ‘
in packed bed bioreactors with 3.0x30 cm. in sizé, 3 columns with 70 g each of
co-immobilized cells, and total volume 600 ml, was found that the time for
producing soy sauce (reach at pH 4.5) was 108 hrs. ‘The qauntity of lactic acid
and alcohol in obtained soy sauce were 7.81 mg/ml and 9.32 mg/ml, respectively
The soy sauce had.good guality, which met the standard for soy sauce set by
Thai Industrail Standard Institute. The living cells.of L. delbrueckii and

S. rouxii in used calcium alginate gel were 5.66 x 107 and 6.90 x 107 cells/

g gel, respectively.





