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ABSTRACT

Thua Nao, similar to Natto, is a traditionally fermented soybean product of
Northern Thailand. In general, Thua Nao is prepared on a household scale without
scientific basis. Therefore, this study aimed to upgrade Thai indigenous foods by
using pure starter culture of Bacillus subtilis strain TN51 isolated from commercial
Thua Nao. Interestingly, the developed Thua Nao (TNBS51) had distinctive
characteristics, including the presence of a mucous substance, and a nutty odour
without musty smell of ammonia which is a typical odour of traditional Thua Nao.
B. subtilis TN51 used in this study had strong proteolytic activity, and hence possibly
helped to release a high quantity of amino acids in the product. Preliminary sensory
evaluation using fifty local panelists who are familiar with this product showed that
TNB51 Thua Nao obtained significantly higher sensory scores than the traditional
product (TNMX) (P < 0.05). A study of nutritive values of TNB51 showed that, after
fermentation, its total phenolic content increased by 21%. Total free amino acids and
essential amino acids (EAA)) increased by 644 and 583%, respectively. The
identification of volatile compounds in both types of Thua Nao, including cooked
non-fermented soybeans (CNF), illustrated that 85 components contributed to the

olfactory characteristics of the product. Remarkably, the TNB51 product possessed a



pyrazine group (i.e., 2,5-dimethylpyrazine) as the major constituent (48.66%)
following by acids and esters (24.48%). In addition, total isoflavones including
daidzin, glycitin, genistin, daidzein, glycitein, and genistein in TNB51 product
increased by 43%, and especially their aglycone contents were found to increase by
more than 300% as compared with the CNF sample.

A study of shelf-life quality of the products packed under normal and vacuum
conditions, subsequently stored at 4°C, revealed that both packing conditions could
prolong storage time to a duration of 10 — 60 days based on their apparent
characteristics and chemical qualities.

Overall, Thua Nao produced by pure starter culture could add more value to
the traditional product, especially B. subtilis TN51 had high potential for improving

Thua Nao quality and is recommended to be further developed at a commercial scale.
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