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Abstract

Fermented soybean or Thua nao is a local northern Thai healthy food. This study aimed
to develop and to improve the fermentation processes of bio-bean and their products from
soybean, red kidney bean and navy bean. The nutritive values (total protein, carbohydrate, total
fat, energy, moisture, ash and minerals: sodium, potassium, calcium, magnesium, copper, zinc
and iron) of soybean, red kidney bean, navy bean in raw; and fermented ones including their
products were also investigated. Isoflavones in form of genistein and daidazein in those
mentioned products were also determined. Finally, the knowledge of all processes gained from
this study would be transferred to the communities in 8 provinces of northern Thailand namely
Chiang Mai, Lampang, Lamphun, Prae, Nan, Phayao, Machongson and Chiang Rai.

This study was divided to 3 parts. The first part concerned with the development and
improvement the fermentation processes of bio-bean using soybean, red kidney bean, navy bean
as raw materials including their products. The second part concerned about the sensory evaluation
of the products of bio-bean and the third part was technology transfer to communities.

In the first part regarding to soybean, the important microbes (B. subtilis and
B.megaterium) from Thua nao which collected from the area in 8 provinces were isolated. The
isolates were then selected to mix as the mixed starter cultures on the basis of the highest total
isoflavones (genistein and daizein) produced during fermentation. From the mentioned selection,
8 mixed starter cultures from 8 provinces were obtained for further fermentation process.
According to nutritive values results, there were not much differences of nutritive values in each
raw soybean, and Thua nao collected from 8 provinces. The fermented soybean using mixed
starter cultures performed by traditional fermentation, and fermentation in plastic bag plus cotton
wool cover (bio-bean) also had quite the same nutritive values profiles. After fermentation (Thua
nao and bio-bean), total protein and total fat contents slightly increased while carbohydrate, total

minerals (ash), and potassium tended to decrease. There were differences in total isoflavones



(genistein and daizein) contents in raw soybean and Thua nao from 8 provincec which ranged
between 2.87 to 36.64 mg/100 g dry wt. and 34.27-151.83 mg/100 g dry wt. respectively. There
were not much differences of nutritive values of the bio-bean (fermented soybean using mixed
starter cultures performed by traditional fermentation, and fermentation in plastic bag plus cotton
wool cover). And they had total isoflavones contents with the range of 97.55-212.71 and 115.33-
197.86 mg/100 g dry wt respectively, whereas those from natural microbial fermentation had total
isoflavone contents with range 132.21-176.62 mg/100 g dry wt. The appropriate length for
fermentation period was 3 days with high isoflavones contents and accepted sensory evaluation.
Results showed that there were no loss of total isoflavones both in form of genistein and daizein
in bio-bean during steaming process. Five to eight out of 9 essential amino acids also increased
after fermentation.

Regarding to red kidney bean and navy bean, raw ones had quite the same nutritive
values except calcium content in red kidney bean (99.33 mg/100 g dry wt) was lower than that of
navy bean (206.67 mg/100 g dry wt). Using different microbes and mixed starter cultures
(Lampang) performed by traditional fermentation in red kidney bean and navy bean, it was found
that fermented red kidney bean had a decrease in total protein while the increases in total minerals
and potassium with little changes in the other nutrients were observed. The fermented navy bean
had increasing trend in total protein, total minerals and carbohydrate contents while had 50%
reduction in potassium and magnesium contents. No isoflavones was detected in raw and
fermented red kidney bean and navy beans (both in Thua nao and biobean). Five out of 9 essential
amino acids increased after their fermentation.

Second part: the developed fermented soybean during the first part were used to create 6
new products: Pork biobean instant soup, Chicken flavored biobean instant soup, Nam Ngeeow
flavored biobean instant soup, Biobean muesli bar, Biobean spread and Biobean base-rice snack.

Nutrients including isoflavones of each product depended on portion of biobean used regarding



to acceptance of sensory test. Sensory evaluation by representative population in 8 provinces in
term of color, odor, textures and total acceptance of all products had the range of percentage score
0f 87.0-100.0, 91.0-97.9, 94.7-98.3, 94.5-100.0, respectively.

The third part was the technology transfer to communities of 8 provinces in upper north
of Thailand. The results from this study were also distributed through public media. All
knowledge and practical technologies obtained from the study were shared among fermented
soybean producers and interested persons in the meeting. Those meetings were held 2 times in
each province and the total attendances were 772. Meeting evaluation in term of knowledge gain
and understandings before the 1™ and 2" meeting had the score of 2.6 and 3.2 defined as moderate

while after the 1™ and 2™ meeting had the score of 4.3 and 4.6 defined as good and excellent.

Key words: soy bean, red kidney bean, navy bean, Thua nao, biobean, products from biobean,

nutritive values, isoflavones, genistein and daizein





