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Thau-nao, a kind of fermented soybean, exploits B. subtilis in order to hydrolyze protein
into small molecules to become a source of nutritive substances. A total of 25 samples of thau-
nao product from 5 districts of Chiang Mai, i.e. Hang Dong, San Sai, Sanpatong, Mae Taeng and
Saraphi, were randomly collected. Primary investigation revealed thau-nao products in each
district having their own recipes and distinct style of wrapping with banana leaves. Slightly dark
color of all samples was obviously noticeable with L*, a* and b* values found in the range of
37-58, 5-15 and 18-28, respectively. Moisture content was about 60-70% and pH was at 6-8 level.
Total viable count for each sample varied from 8-10 log cfu/g. Isolation of bacteria resulted to
498 isolates with only 169 isolates identified as B. subtilis. Test of on protease ability for these
isolates was conducted by measuring the clear zone produced on skim milk agar after
inoculation. Highest clear zone size of over 8 mm was shown in 7 isolates. B. subtilis S2-20
showed the highest value of clear zone at 8.6 mm and thus was used as a starter culture in thau-
nao fermentation.

Fermentation results showed physical and microbiological changes of thau-nao with L*,
a* and b* values potentially lower in both seed and ground forms (59.10, 9.11, 23.87,
respectively). Moisture content of thau-nao as starter culture with B. subtilis S2-20 increased
slightly (65.71 to 67.28%) as similar to naturally fermented thau-nao.

Meanwhile, biochemical changes during fermentation of thau-nao showed significant
increase (P<0.05) in protease activity (121.08 unit/ml) during 6-24 hours of fermentation of
thau-nao with B. subtilis S2-20 as starter culture while naturally fermented thau-nao had protease
activity increased during 6-36 hours of fermentation with highest level of protease activity at

104.50 unit/ml.
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Total free amino acid and soluble protein were found to significantly increase (P<0.05)
following fermentation in thau-nao with B. subtilis S2-20 as starter culture at 31.66 mg/g dry
weight and 241.61 mg/g dry weight, respectively, as compared to naturally fermented thau-nao
(25.46 mg/g dry weight and 238.54 mg/g dry weight, respectively).

Phenolic compounds and antioxidant activities were found to significantly increase
(P<0.05) throughout fermentation espcially in thau-nao with B. subtilis S2-20, as indicated by
higher amount of phenolic compounds and antioxidant activity than thau-nao that was naturally
fermented. Highest levels of phenolic compounds and antioxidant were determined through
ABTS * and DPPH assays (393.68 mg gallic acid/ g dry weight 3.84 and 34.40 mg trolox/ g dry
weight respectively), while in naturally fermented thau-nao, phenolic compounds and antioxidant
activity were at 244.06 mg gallic acid/ g dry weight 2.90 and 20.09 mg trolox/ g dry weight,
respectively.

Further results showed chemical properties of thau-nao powder developed into capsules
which used B. subtilis S2-20 as starter culture, contained more increasing amount of total free
amino acid and protein than fresh thau-nao (132.82 mg/g dry weight and 374.10 mg/g dry weight,
respectively). Phenolic compounds and antioxidant activity as analyzed by ABTS " and DPPH
assays, were reduced to 74.56 mg gallic acid/ g dry weight, and 10.40 mg trolox/ g dry weight
and 0.90 mg trolox/ g dry weight, respectively

Finally, fermented thau-nao capsules were tested for quality in appearance and weight
variation and results ranged from 362.488 to 443.652 mg while disintegration time took 2.01 min,

indicating acceptance levels.





