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ABSTRACT

Screening and isolation of Bacillus spp. from Thua-nao; fermented soybeans in Northern
Thailand from total of 56 isolates, 4 strains of these (B. subtilis MCGS8, B. subtilis MHSI,
B. subtilis KMB2 and B. megaterium B39) were selected and used to formulate of the pure mixed
cultures in Thua-nao fermentation. The influence of the different mixtures of four strains on the
five responses of protein and vitamin B, contents, antibacterial activity of Thua-nao extracts
against some intestinal pathogens (B. cereus and Staphylococcus aureus), viable cell counts and
pH values in Thua-nao were studied using the mixture design. The predictable compositions for
maximum of nutritional contents of protein, vitamin B, and the inhibition zone against S. aureus
were tested in real experiments. The results suggested that the most excellent combination of four
Bacillus spp. strains were MCGS8 (13%), MHS1 (64%), KMB2 (15%) and B39 (8%) with the
optimized contents of protein (309.66 mg/g wet weight), vitamin B, (3.66 ng/g wet weight),
inhibition zone of S. aureus (14.67 mm), viable cell count in log cfu/g wet weight (10.76) and pH
value (8.34). Unfortunately, it was not found an inhibition of B. cereus of Thua-nao extracts on
above-mentioned combination. The effect of production conditions on five parameters were
investigated using Taguchi design of experiment. Five parameters of Thua-nao production
processes including soaking time, boiling time, salt added, fermented temperature and fermented
time at four levels were selected and an orthogonal array of L16 (45) were performed. It was

found that five parameters of Thua-nao production processes had the influence on protein



contents, the inhibition zone against S. aureus and pH value. Unfortunately, none of these
production parameters were affected to organoleptic attributes of produced Thua-nao. The
optimal condition of Thua-nao production for nutritional contents of protein, vitamin B, and the
inhibition zone against S. aureus was boiled for 6 hour and fermented at 30°C for 3 day. Under
these condition, protein and vitamins B,, contents increased to 371.84 mg/g wet weight and 4.86
ng/g wet weight, respectively. Finally, the different drying treatments; sun-drying, hot-air drying
at 60°C and solar drying were applied to Thua-nao disc. Solar and hot-air drying at 60°C
significantly decreased in water activity (a,) and retained more protein content than sun-drying
method (P < 0.05), while not different in vitamin B, retention. The solar drying for 6 hour was
the most minimal in water activity; a_ as 0.75 with protein and vitamin B, contents were 591.82
mg/g dry weight and 1.74 ng/g dry weight, respectively. When compared in nutrition values of
protein and vitamin B,, of produced Thua-nao and traditional Thua-nao products, our dried Thua-

nao shows the highest protein content significant (P < 0.05).



